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PART 1

INTRODUCTION
A. BACKGROUND. The U.S. Army Defense Ammunition Center and School (USADACS),
Evaluation Division (SMCAC-DEV), has been tasked by the U.S. Army Missgile
Command (MICOM), AMCPM-AT-T, Redstone Arsenal, AL to test the Army Tactical
Miggile System (ATACMS) in various shipping configurations and modes.
Shipping configurationg congisted of: 8ix equivalent mass misgiles blocked
and braced in a boxcar; four magg equivalent misgiles in a Military Van
(MILVAN) secured to a load and roll pallet (LRP) with commercial web straps;
four inert missiles gecured to a flatrack with metal strap; and four secured
to a military M87] gemitrailer with nuclear gtraps. Containerized modes of
transportation were subjected to rail, road, and Shipboard Transportation
Simulator (STS) tests. Accelerometer data was recorded for all rail impact
testg, the road hazard course, and the washboard course.
B. AUTHORITY. This test was conducted in accordance with miggion
respongibilities delegated by the U.S. Army Armament, Munitions and Chemical
Command (AMCCOM), Rock Island, IL 61299-6000. Reference is made to Change 4,
4 October 1974, to AR-740-1, 23 April 1871, Storage and Supply Operations;
AMCCOM-R 10-17, 13 January 1986, Migsion and Major Functions of USADACS.
C. OBJECTIVE. The objective of these tests was to determine if the
outloading procedures developed for the ATACMS provided suitable protection in
a road, rail, and ship transportation environment. The tests performed on
different ATACMS shipping configurations were: Rail Impact Test, Road Hazard
Course, Road Trip, and Washboard Course.
D. CONCLUSIONS. All test configurations (boxcar, MILVAN, flatrack, and M87]
semitrailer) passed the rail, road (hazard, trip, and washboard), and

STS tests.
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E. RECOMMENDATIONS. It ig recommended that all outloading procedures be
adopted for shipping ATACMS as follows: in a boxcar; LRP stowed ingide a
MILVAN for transportation on Trailer-on-flatcar (TOFC), semitrailer and ship;
on a flatrack for trangportation on TOFC, semitrailer and ship: and on an M871
tactical trailer secured with web straps. The outloading test procedures
contained in this report were used for testing purpogseg and are not the final

approved outloading procedures. They are not to be used for outloading.
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PART 3

TEST PROCEDURES
A. RAIL IMPACT TEST. The test load or vehicle should be positioned in/on a
railcar. For containers, the loaded container shall be positioned on a
container chagsis and securely locked in place using the twist locks at each
corner. The container chasgis shall be secured to a railcar. Equipment
needed to perform the test includes the specimen (hammer) car, five empty
railroad cars connected together to serve as the anvil, and a railroad
locomotive. These anvil cars are pogitioned on a level section of track with
air and hand brakes set and with the draft gear compressed. The locomotive
unit pullg the gpecimen car several hundred yards away from the anvil cars,
then pushes the gpecimen car toward the anvil at a predetermined speed,
digconnectg {rom the specimen car about 50 yards away from the anvil cars, and
allows the specimen car to roll freely along the track until it gtrikes the
anvil. Thig congtitutes an impact. Impacting is8 accomplished at speeds of 4,
6, and 8 miles per hour (mph) in one direction and at a speed of 8 mph in the
opposite direction. The 4 and 6 mph impact speeds are approximate; the 8 mph
speed is a minimum. Impact speeds are to be determined by using an electronic
counter to measure the time required for the gpecimen car to traverse an
l11-foot distance immediately prior to contact with the anvil cars.
B. COURSE. The specimen being tested will be subjected to the road
hazard course. Using a suitable truck/tractor or tactical vehicle, the
vehicle/specimen of test method No. 1 shall be towed/diiven over a hazard
course two times at a speed of approximately 5 mph. The speed may be
increased or decreased, as appropriate, to produce the most violent load
response.

C. ROAD TRIP. Using a suitable truck/tractor and trailer, or tactical




)
)

vehicle, the tactical vehicle/specimen load shall be driven/towed for a total
distance of at least 30 miles over a combination of roads surfaced with
gravel, concrete, and asphalt. Test route shall include curves, corners,
railroad crosgsings, cattle guards, stops, and starts. The test vehicle shall
travel at the maximum speed suitable for the particular road being traversed.
except as limited by legal restrictiona. This step provides for the tactical
vehicle/specimen load to be subjected to three full airbrake stops while
traveling in the forward direction and one in the reverse direction while
traveling down a 7 percent grade. The first three stops are at 5, 10, and

15 mph, while the stop in the reverse direction igs of approximately 5 mph.

D. WASHBOARD COURSE. Using a suitable truck/tractor, and/or tactical
vehicle, the specimen ghall be driven/towed over the washboard course at a
speed which produces the most violent response in the particular test load (as
indicated by the resonant frequency of the suspension system beneath the
load).

E. SHIPBOARD TRANSPORTATION SIMULATOR. The test load (specimen) shall be

positioned on the STS and gecurely locked in place uging the cam lock at each
corner. Using the procedure detailed in the operating ingtruction, the STS
ghall be started oscillating at an amplitude of 30 degrees plus or minus

2 degrees, either side of center and a frequency of 2 cycles-per-minute

(30 seconds plus 2 seconds total roll period). This frequency shall be
observed for apparent defects that could cause a safety hazard. The frequency
of oscillation shall then be increased to 4 cycles-per-minute

(15 seconds plus 1 second roll period), and the apparatus operated for two
hours. If an inspection of the load does not indicate an impending failure,
the frequency of oscillation shall be further increased to 5 cycles-per-minute
(12 second plus 1 second cycle time), and the apparatus operated for four

hours. The operation does not necessarily have to be continuous; however, no
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change or adjustments to the load or load restraints shall be permitted at any
time during the test. After once being set in place, the test load (specimen)

shall not be removed from the apparatus until the test has been completed or

ig terminated.
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RAIL IMPACT TEST
TEST NO. 1 DATE: 30 MAY 1989

TEST SPECIMEN: ATACMS in a boxcar with 12 channels of instrumentation.

TEST CAR NO: RBOX 40247 LT. WI'. 63,100 POUNDS
LADING AND DUNNAGE Wr. 32,000 POUNDS
TOTAL SPECIMEN Wr. 95,100 POUNDS
BUFFER CAR (5 CARS) WT. 250,000  POUNDS
IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS
1 Forward 3.96 Impact end moved 3/16 inch.

Middle rack moved 3/4 inch.
Far end moved 1 inch.

2 Forward 6.45 Impact end moved 9/16 inch
which broke the 2 x 6 vertical
support at the end of the
rubber skid. Center pods
moved 2-5/8 inches and
completely broke off the 2 x 6
vertical supports on the
impact end of the center pods.
Rear end of load shifted 2-5/8
inch.

LOAD FAILED.
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RAIL IMPACT TEST
TEST NO. 2 DATE: 31 May 1989

TEST SPECIMEN: ATACMS in a boxcar with 12 channels of ingtrumentation and
with doubled 2 x 6 vertical supports.

TEST CAR NO: RBOX 40247 LT. WIr. 63,100 POUNDS
LADING AND DUNNAGE Wr. 32,000 POUNDS
TOTAL SPECIMEN Wr. 95,100 POUNDS
BUFFER CAK (5 CARS) WI'. 250,000 POUNDS
IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS
1 Forward 4.65 Impact end moved . inch.

Middle pod moved 1-1/4 inches.
Gap at forward end 1-1/2
inches.

At impact end and at first
gate, the steel under the
rubber skids cut into the

2 x 6 verticals. The end gate
at the impact end resulted in
the steel cutting and
fracturing the first 2 x 6 it
contacted. FAILURE.

2 Forward 4.50 Impact end moved 3/4 inch.
Middle moved 1 inch. End
moved two inches.

Second impact increased
penetration of the steel on
rubber gkid into the wood.
FAILURE.
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RAIL IMPACT TEST
TEST NO: 3 DATE: 07 JUNE 1989

TEST SPECIMEN: ATACMS in a boxcar with 12 ingtrumentation channels. Braced
load with triangle piece of plywood at steel angle.

TEST CAR NO: RBOX 40247 LT. WIr. 63,100 POUNDS
LADING AND DUNNAGE Wr. 32,000 POUNDS
TOTAL SPECIMEN WI. 95,100 POUNDS
BUFFER CAR (5 CARS) WrL. 250,000 POUNDS
IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS
1 Forward 4.26 Load moved one inch breaking

through triangle piece of
plywood. Cut 3/8 inch into
plywood.

2 Forward 6.41 Rear pod moved 3/4 inch.
Angle cut into plywood.
FAILED.




RAIL IMPACT TEST
TEST NO: 4 DATE: 13 JUNE 1989
TEST SPECIMEN: ATACMS in a boxcar with dunnage full height of 2 layers and
has a hardwood piece of dunnage againgt the rubber gkids and
steel angles.
TEST CAR NO: RBOX 40247 LT. WT. 63,100 POUNDS
LADING AND DUNNAGE WT. 32,000 POUNDS

TOTAL SPECIMEN Wr. 95,100 POUNDS

BUFFER CAR (5 CARS) Wr. 250,000 POUNDS
IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS
1 Forward 4.41 Middle moved 3/8 inch.

Impact end moved 1/8 inch.
Tended hardwood dunnage approx

1/32 inch.
2 Forward 6.43 Middle moved 1/8 inch. Impact
end dented hardwood 1/16 inch.
3 Forward 8.52 No Change.
4 Reverse 8.33 Moved 3/4 inch at center.

Moved one inch at impact end.
Measured 1/16 inch into hard
wood at end impacted at 4, 6,
and 8 mph.
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RESULTS FROM THE RAIL IMFACT TEST OF THE ATACMS

TAPE CHANNEL 1 : LONGITUDINAL
TEST SPEED
MPH
IMPACT 1 4.41
IMPACT 2 6.43
IMPACT 3 8.952

IMFACT 4 (REVERSE)

TAFE CHANNEL 2 :

TEST SFEED
MPH
IMPACT 1 4.41
IMPACT 2 6.43
IMPACT 3. 8.52
IMPACT 4 (REVERSE) o 3T

TAFE CHANNEL 3 :

TEST SPEED
MPH
IMRPACT 1 4,41
IMPACT 2 6.43
IMPACT 3 8.52
IMPACT 4 (REVERSE) 8.33
TAPE CHANNEL 4 * LONGITUDINAL
TEST SPEED
MPH
IMPACT 1 4,41
IMPACT 2 6.43
IMPACT 2 8.52
IMPACT 4 (REVERSE) 8.33

DATE: 13 JUNE 1989

ACCELERATION ON FORWARD. BLOCK

FPEAK VALUE DURATION AREA

6°'S MILLISECONDS G S-SECONDS
-1.99 71.93 0830

~-2.10 57.07 . 0789

~6.00 24,21 .0842

LATERAL ACCELERATION ON FORWARD ELOCK

FEAK VALUE DURATION AREA

G’'S MILL ISECONDS G *S-SECONDS

-. 15 18.73 . 0018

~-. 15 15.04 L0015

-.17 21.51 0019

-. 92 20.64 0151

VERTICAL ACCELERATION ON FORWARD ELOCK

FEAK VALUE DURATION AREA

G‘'S MILLISECONDS G ' S-SECONDS

- 06 17.63 . 2054
.70 14.83 . 0048
1.27 17.09 D052

-3.25 29.15 . 0587

ACCELERATION ON CENTER BLOCK

FEAK VALUE DURATION AREA

G'S MILLISECONDS G 'S~SECONDS

-2.28 60.58 . 0888

-3.23 47.42 .1104
3.66 36.02 L0920




TAFE CHANNEL S5

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANNEL 6 3

TEST

IMPACT
IMFACT
IMPACT
IMPACT

- NV NS N

(REVERSE)

TAFE CHANNEL 7 :

TEST

IMPACT
IMPACT
IMPACT
IMPACT

R RN

(REVERSE)

TAFE CHANNEL 8 :
TEET

IMFACT
IMPACT
IMPACT
IMPACT

LRSS N

(REVERSE)

TAFE CHANNEL 9 :
TEST

IMPACT
TMPACT
iMPACT
IMPACT

.

L NS NE

(REVERSE)

SPEED
MPH

RAIL COUFLER

SPEED
MPH

SPEED
MPH

LONGITUDINAL

SPEED
MPH

4,41
6.43
8.52
8.33

SPEED
MPH

6.43

8.33

LATERAL ACCELERATION ON CENTER BLOCK

FORCE

VERTICAL ACCELERATION ON CENTER BLOCK

LATERAL ACCELERATION ON REAR BLOCK

PEAK VALUE DURATION AREA

G’'S MILLISECONDS G ‘S-SECONDS
% ¥ % % % % % % % % % 9% %%

-, 02 26.91 . 0002
.55 37.32 .0128

[

FEAK VALUE DURATION AREA

POUNDS MILLISECONDS FOUNDS-SECONDS
152293.45 65,45 6651, 00
210357.91 54,41 7095, 69
254711.25 59.83 9281.6%5
211641.78 48,95 8617.17

FEAK VALUE DURATION AREA

6°'S ' MILL ISECONDS G ' S-SECONDS

-.59 24,85 0114

-. 15 J4.56 . 0021

-.10 27.84 L0015

-.08 23.96 L0014

ACCELERATION ON REAR BLOCK

PEAK VALUE DURATION AREA

G'S MILLISECONDS G S~-SECONDS

-1.99 62.24 L0786

~2.17 57.29 L0847

~3.15 44,49 1112
3.23 40,487 . 0939

PEAK VALUE DURATION AREA

G’'S MILLISECONDS 6 °S~-SECONDS
.14 32.38 . 0029
.14 28.12 L0022

~7.30 107.21 .2398

~-8.37 95.15 L3777
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TAFPE CHANNEL 10 :

TEST

IMPACT
IMPACT
IMFACT
IMPACT

AN »

4 (REVERSE)

TAPE CHANNEL 11 @

TEST

IMFACT
IMFACT
IMFACT
IiMFACT

T e

TMFACT
IMFACT

RFE
£aT
SMPACT
LMFACT
FMEACT
IMFACT

NOTES:

L2 22 3 ¥

LI &

(REVERSE)

ChANNEL 12 3

£ -

(REVERSE)

CHANNEL 14 @

(REVERSE)

VERTICAL ACCELERATION ON REAR ELODCK

SFEED
MFH

8.33

PEAK
G'S

-.20
.38

.79

VALUE

DURAT ION
MILL ISECONDS

e et s it S e s S Wy S

LONGITUDINAL ACCELERATION ON CAR FLOOR

SFPEED
MPH

PEAK
G’'S

VALUE

DURATION
MILLISECONDS

7. 40
8. 69
¥ ¥ % %%
LE X L 2]

LATERAL ACCELERATION ON CAR FLOOR

SFEED
MFH

FEAK
G'S

VALUE

-——————

DURATION
MILLISECONDS

140,538

VERTICAL ACCELERATION ON CAR FLOOR

SPEED
MFH

DATA NOT AVAILABLE.

PEAK VALUE

6'S
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DURATION
MILLISECONDS

12.01
22.20

97.65

AREA
G’ S-SECONDS
L0014
. D031
. Q0SS

L0042

AREA
G'8-SECONDS

——— i — o o Y —

" E

o« (1500

L2272
X2 XX
+* 3% % % %

AREA
G'S-SECONDS
. QO02
. OO
L 00Z6
.7489

AREA

G 'S-SECQONDS
<0021
L0018
L0407

. 1653

T T g -
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RAIL IMPACT TEST

TEST NO. 5§ DATE: 11 JULY 1989

TEST SPECIMEN: ATACMS in Boxcar

4 TEST CAR NO. RBOX 40247 LT. WI'. 63,100 POUNDS
: LADING AND DUNNAGE Wwr. 32,000 POUNDS
TOTAL SPECIMEN Wr. 95,100 POUNDS
BUFFER CAR (5 CARS) Wr. 250,000 POUNDS
IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS
1 Forward 4.49 Middle moved forward 1/4 inch.
E 2 Forward 6.29 Gap at forward end 1/2 inch.
? 3 Forward 8.33 Second gtrut was dislodged.
Put in wrong position during
. loading.
‘ 4 Reverse 8.19 No damage.

4-25




RESULTS FROM RAIL IMPACT TESTING
OF ATACMS IN BOXCAR
DATE: 11 JULY 1989

TAPE CHANNEL ! : LONGITUDINAL ACCELERATION FORWARD BLOCK

TEST SPEED PEAX VALUE DURATION AREA
MPH G'S MILLISECONDS G’'S-SECONDS
IMPACT 1 4.49 -1.74 47.38 .0538
IMPACT 2 6.29 -2.13 84.65 .0094
IMPACT 3 8.33 -3.35 46.90 .0941
IMPACT 4 (REVERSE) 8.19 5.69 39.48 .1230
L TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK
TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
IMPACT 1 4.49 -.20 24.51 .0029
IMPACT 2 6.29 -.28 32.26 .0029
IMPACT 3 8.33 -.29 37.20 .0056
IMPACT 4 (REVERSE) 8.19 -1.33 13.74 .0128

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G’'s MILLISECONDS  G’S-SECONDS
IMPACT 1 4.49 .31 13.25 .0024
IMPACT 2 6.29 .59 15.31 .0061
: IMPACT 3 8.33 1.33 13.94 .0103
IMPACT 4 (BEVERSE) 8.19 ~3.08 17.30 .0382

TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

‘ TEST SPEED PEAK VALUE DURATION AREA

Y MPH @'s MILLISECONDS G’'S-SECONDS
IMPACT 1 4.49 -1.84 47.04 .0863
IMPACT 2 6.29 -2.23 75.80 .0979
IMPACT 3 8.33 -3.51 41.19 .0966
IMPACT 4 (REVERSE) 8.19 4.23 31.18 .0824
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TAPE CHANNEL 5 :

LATERAL ACCELERATION MIDDLE BLOCK

( TEST SPEED PEAK VALUE DURATION AREA
. MPH a's MILLISECONDS G'S-SECONDS
{ IMPACT 1 4.49 .15 §5.22 .0042
. IMPACT 2 6.29 .08 12.16 0006

IMPACT 3 8.33 -.10 15.84 .0010
IMPACT 4 (REVERSE) 8.19 .75 18.96 .0077
TAPE CHANNEL 6 : RAIL COUPLER FORCE

TEST SPEED PEAK VALUE DURATICY AREA

' MPH POUNDS MILLISECONDS POUNDS-SECONDS
i IMPACT 1 4.49 127587.32 107.27 6223.30
} IMPACT 2 6.29 195302.97 58.09 7045.33

IMPACT 3 8.33 254527.34 46.22 7959.51
IMPACT 4 (REVERSE) 8.19 211995.84 43.35 6945.94
§
TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK
TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’S-SECONDS
IMPACT 1 4.49 -.23 83.70 .0071
IMPACT 2 6.29 -.26 45.08 0059
IMPACT 3 8.33 -.38 73.52 0039
IMPACT 4 (REVERSE) 8.19 -.11 36.36 .0019
|
TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK
»
l TEST SPEED PEAK VALUE DURATION AREA
| WPH G'S MILLISECONDS G'S-SECONDS
i IMPACT 1 4.49 -1.74 48.34 0558
' IMPACT 2 6.29 -2.14 81.59 .0994
IMPACT 3 8.33 -3.37 40.77 .0946
IMPACT 4 (REVERSE) 8.19 6.04 30.39 1120
b
TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK
TEST SPEED PEAK VALUE DURATION AREA
‘ WPH G's MILLISECONDS G'S-SECONDS
’ IMPACT 1 4.49 .18 75.01 .0004
IMPACT 2 6.20 -7.41 67.3%9 2884
IMPACT 3 8.33 .31 31.61 .0081
IMPACT 4 (RRVERSE) 8.19 -.20 33.0% .0040
- 4=27
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TAPE CHANNEL 10 : VERTICAL ACCELERATION ON REAR BLOCK

: TEST SPEED PEAK VALUE DURATION AREA

MPH G@’'s MILLISECONDS  G'S-SECONDS

] e T=s==  TSSssSesTss SSSSssSsesss SeoSssssesss
IMPACT 1 4.49 .14 13.64 .0011
4 IMPACT 2 6.29 -.15 12.87 L0012
| IMPACT 3 8.33 AT 13.50 .0037
IMPACT 4 (REVERSE) 8.19 .76 15.13 .0065

TAPE CHANNEL 12 : LONGITUDINAL ACCELERATION ON BOXCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’S-SECONDS
IMPACT 1 4.49 -.78 48.68 .0252
IMPACT 2 6.29 -3.16 24.83 .0491
IMPACT 3 8.33 -4.38 22.67 .0698
IMPACT 4 (REVERSE) 8.19 -4.33 37.67 .0921

A = pg— o -

TAPE CHANNEL 14 : VERTICAL ACCELERATION ON BOXCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH G’'S MILLISECONDS @’S-SECONDS
IMPACT 1 4.49 -.21 12.06 .0000
IMPACT 2 6.29 -.63 23.06 .0007
IMPACT 3 8.33 .87 5.12 .0011
IMPACT 4 (REVERSE) 8.19 1.55 6.82 .0053
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TEST NO. 6

RAIL IMPACT TEST

TEST SPECIMEN: ATACMS on LRP in MILVAN on TOFC.

TEST CAR NO: TTX 252005
MILVAN CEASSIS NO. 5394
MILVAN NO. 1058

LOAD AND ROLL PALLET NO.

LADING AND DUNNAGE

IMPACT NO. END STRUCK
1 Forward
2 Forward
3 Forward
4 Reverse

VELOCITY (MPH)

4-41

TOTAL SPECIMEN

BUFFER CAR (5 CARS)

4.09

6.37

8.23

8.54

LT.

LT.

LT.

LT.

WT.

REMARKS

55585358

DATE:

74,900
6,040
5,900
4,100

21,800

112,740

250,000

12 JULY 1989

POUNDS
POUNDS
POUNDS
POUNDS
POUNDS
POUNDS

POUNDS

End of pallet shifted

§/8 inch.
about one inch.

Additional 1/4-inch movement.

Pallet rocked up

Securing blocks tight.

No damage or shifting.




RESULTS

TAPE CHANNEL ] : LONGITUDINAL
TEST SPEED
MPH
IMPACT 1 4.09
IMPACT 2 6.37
IMPACT 3 8.23
IMPACT 4 (REVERSE) 8.54

TAPE CHANNEL 2 :

TEST SPEED
MPH
IMPACT 1 4.09
IMPACT 2 6.37
IMPACT 3 8.23
IMPACT 4 (BREVERSE) 8.54

TAPE CHANNEL 3 :

TEST SPEED
MPH
IMPACT 1 4.09
IMPACT 2 6.37
IMPACT 3 8.23
IMPACT 4 (REVERSE) 8.54

TAPE CHANNEL 4 : LONGITUDINAL
TEST SPEED
MPH
IMPACT 1 4.09
IMPACT 2 6.37
IMPACT 3 8.23
IMPACT 4 (REVERSE) 8.%54

FROM RAIL IMPACT TESTING OF
ATACMS IN TOFC
DATE: 12 JULY 1989

ACCELERATION ON FORWARD BLOCK

PEAK VALUE DURATION

G'S MILLISECONDS
1.41 80.79
2.00 98.41
2.81 183.99

-3.45 106.72

LATERAL ACCELERATION ON FORWARD BLOCK

PEAK VALUE DURATION
G'S MILLISECONDS

18 35.55

18 24.90

25 17.79
-.3% 25.02

VERTICAL ACCELERATION ON FORWARD BLOCK

PEAX VALUE DURATION

G'S MILLISECONDS
.98 56.23
1.15 26.26
1.66 151.43

-1.56 60.24

ACCELERATION ON MIDDLE BLOCK

PEAK VALUE DURATION

@’'s MILLISECONDS
1.44 81.64
2.11 87.76
2.96 129.99

-3.31 110.56

4-42

AREA
G’S-SECONDS

- - -

AREA
G’'S-SECONDS

AREA
G’ S~-SECONDS

- - - -

AREA

G’ S-SECONDS



TAPE CHANNEL 5 : LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G's MILLISECONDS G'S-SECONDS
IMPACT 1 4.09 .57 §1.27 .0196
IMPACT 2 6.37 .38 30.91 .0078
IMPACT 3 8.23 .04 26.09 .0009
IMPACT 4 (REVERSE) 8.54 .03 16.78 .0004

TAPE CHANNEL 8 : RAIL COUPLER FORCE

TEST SPEED PEAX VALUE DURATION AREA

MPH POUNDS MILLISECONDS POUNDS-SECONDS
IMPACT 1 4.09 121160.75 76.81 5496.80
IMPACT 2 6.37 169545.41 48.85 5707. 44
IMPACT 3 8.23 232486.73 42.93 6658.96
IMPACT 4 (REVERSE) 8.54 207655.44 44.05 6140.35

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
IMPACT 1 4.09 ~-.14 42.40 .0039
IMPACT 2 6.37 .22 36.00 .0052
IMPACT 3 8.23 .23 86.93 .0114
IMPACT 4 (BEVERSE) 8.54 .24 26.72 .0047

TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’'S-SECONDS
IMPACT 1 4.09 1.39 83.03 L0791
IMPACT 2 6.37 2.02 102.76 .1212
IMPACT 3 8.23 2.86 137.24 .1968
IMPACT 4 (REVERSE) 8.5%4 -3.45 109.06 .2335

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH @'s MILLISECONDS  G'S-SECONDS
) ———— dimme e LTI LTI
IMPACT 1 4.09 -.1 26.65 .0019
IMPACT 2 6.37 .16 79.76 .0046
IMPACT 3 8.23 -11.93 38.24 .2936
IMPACT 4 (REVERSE) 8.54 .20 26.08 .0031

- 4-43
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TAPE CHANNEL 10 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANNEL 12 :

TEST

-

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANNEL 14 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

VERTICAL ACCELERATION ON REAR BLOCK

SPEED
MPH

PEAK VALUE
G's

DURATION
MILLISECONDS

LONGITUDINAL ACCELERATION ON BOXCAR FLOOR

SPEED
MPH

PEAK VALUE
G's

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON BOXCAR FLOOR

SPEED
MPH

PEAK VALUE
G’'Ss

4-44

DURATION
MILLISECONDS

- - ——— - --

AREA
G’ S-SECONDS

AREA
G’ S-SECONDS

AREA
G’ S-SECONDS




. - D . I
PP0O°'T X Zm0 9000°'T X Nmu
SPUODIS U] U] dldues DMM SPUODIS Ul dUl] d|ldues a ﬂ_
% N
dt
» . . [] [] n
.”OIO“O MDJN MOO.Tm a.OOmmu MOM.—. t XZTo XWU
L : o . -
0S'-.x2 T edO
B N i B N P N .auw .oa“
........................... @O..OG - WM
AR N A S C K A A “nw “M“
ec o 0d
[ RS [ R T A ““ | 3K ]
-------------------------------------------- . !
@'T om o
A SRS ¥ R DU S A A% z
S'T ! )
. o K- . - D™ n
0000 .q X z°nm 000" T X ZHoO M
SPUODAS U} U] vldues Dmu SPUODAS Ul aul] 3Ildues DMM
. - 'NI
NN I |
' 006° 98.° @0S° 00E’ 00T’ OD 0QuU6' 90.°' 8BS’ @OE’ 08T’ oe
T XgF TR T ] Xxzhu
............... T [P S - A S T ® . -t
. : e @8°'-. 3 oy
.............. .0“” .Omw
....... .......... ‘Q la 3 0"
.............. aanl OUU
............... gg: SKM eXa
! 0% o0
...... 33 .
...................... . ]
e oy - MM -
............... () Oox
............................................ 8"’ | |

.......
.........................................

HdW 66'Yv d33dS
686T AINC 2T [Jlvd
DJ0L NO SHOUIYU J0 1S3IL IDUYdHI TIUX




@000°'T X =D &
n.._m
| ]
Spuodes ul U] U—&tiw oo
INI
so.._
[ [ ) [ [y [l n
096',992, 005,096, 09T", 4 §§
I LS A -
: A X Z
o $ ¥ « =D
; o
o
orD
emA
0
Ll
M
oM
A
|
P00 T X =ZC
Z M
SPUODAIS U]l 3Wl] 9ldues me
. [
w2 O
= D
Xy
)
o MD
s MmO
e A0
oumM
QMM
soOMm
A
%X D
]
ey
o
HdW 68°'¢Y
6867 AINC

DJI0OL NO SWOYIY Jn

800O°'T X

SPUODIS Ul AUL] djdues

.
.

-
006°' 80.L°
j — Iy 4 e A
Pttt
—t—t—
R YA

. . . .
...............

......................

» . .
................

@eea°'T X

SPUODAS Ul BWl] Bldues

@33dS
er :3lva
ISIL IY4JUY TTUN

IDAOI AIT4ANOD TIVA

«eD NI 09000 00G0OT X SUANNOJL NI

T X S

2000 -
AO0TE I IAAINW NO

~NOILYAITIOOUY TUAITLIYU]

4-46




I ol o adl

080T X mum 0000°'T X mum
0w 0%
SPUODBS U] 2U1] 9ldues OZwW SPUODBS Ul auwl] ajdues QOZ =
. [ ] . [ ]
o83 "%
[ ] . [ ] . [ ] [ ] . . os L] oo e
e tRe ORR 05 AL, xxim (299,000 008 0RE WAL xpF
.m .....m..... ‘vmnltuu “ s o u
. . %N : - w0
.90 erN
oMM soM
....... 86 H 3% H
goea’ = g %
. ...... aU U
: LA S B2T° u u
o 0
................ bz | |
9000°'T X mwm 9000°'T X mou .,.u
. L

SPUODIS Ul W1l dldues me SPUODIS Ul 3Wl] ejdues Duu
i X : ‘X%
0 - omd
@096° 0B.L° 005’ 0QE" 00T’ OC ©906° 90.°' 08S° 0OE" @AT' DM
AN S S B RN B " W N S XZ9 Mttt xau

. . . . -..- » - I . . .
m ' T w2 W0
.... : 5 %0 20H
R LR TR Wi ' m&-.-oo 031
DD exXMm
.......................... mm..aam o w
g :
..................... L] -
' om )
ox 2
.................... c2* ) ]

HdW 60°'Vv :d33dS

686T A'INL 27 31vda
DJ0L NN SHOUYLIY 40 1S3l 1DUdWI 1Ivd




——— g

. _ 0000°'T X 0000°'T X

SPUODBS Ul WL 3ldues

SPUODaS Ul aul] d]1dues

:

086" 002"

@S 86Et" 06T’
s e [ - 4 s
v v L] )
—t—t—
R
:

88060 T X S.D NI
20778 JITACINW NO NOILUD
—AITTIOOUY "IUNIANILIDNOTI
90@08°"T X S$.D NI

ADDTE AAUYMAOI NO
—-NOI LUYXITIIOOU TUAILUY]

8000°T X 0000°'T X

4-48

SPUODAS Ul auWl] 9ldues SPUOD3aS Ul auUl] I]dues

006° 00.L° 00S° 00E" 00T
N PO B AT T R

in
™~

. . .
...........

............
. » ’

N
N

@0@6°"T X S.D NI

ADO0THE dAUMAOI NO N
—0I1lYdITIDOY TTUDILAIAN
@00O°T X S.D NI

018 JdAVYMAOI NO NOIL1Y
~dAITIOOV TTUNIANLIDNOI

.........

HdW 2€°'9 :d33dS
686T ATINC 27 :3l1lvd
DJ01 NO SWDYLIY J0 1S3L JIDUdWI TIvd

—— et A e g




28060°'T X = D 9000°'T X
Z-0
SPUOCDIS U] 3W)] w9]ldues DM“ SPUODBS U}l aWl] 8jdues
INI
snul
n [ . . . []
XZU .OJO OM&. L{oom mom.h uoo.._.
o DU S ATt :
[ 4 4 o« i
. Iu
NN
ov
01U HEI I I A R R T s
R I I S FU S S S SO A
N
oM™ R A S SN B
[l
=N
| R S U Y I A | I S T
0000°'T X MN%_ 0000°'T X
SPUODIS U}l W1l djdues Dmu SPUOCOPS Ul U]l 9jdurs
S -
nan
906° 90.°' 9@S° 08E° 00T’ ™ D
A T XM“T
.....".....m....w. ; mo-lt1u
........... 3 .03”
99" s uwm
-
-pee 8201
..... xu
97" =
(=
“cee o
...................... pye |
HdW 4€°'9 : @33dS

DJ0L

6867 A’INC 27
MO SWDHIY J0 1831

J1va
IDYJUY TI9Y

-~
(4

IDAOI AITTANOD TIVXM

@000 T X S$.D9 NI 0000  00000T X SANNOJL NI

ADO0IE X IAAIN NO
~NOILILYXITIDOOY ITYAILIY ]

4-49

+ e et




RN

egee’'t X 086B°'T X

SPUODIS U} U] dldues

SPUODBS U} aull d1dues

A

' 9Q6° 0@.°
—t

@es’ @et" 001"’
H 1 14 . H

1

e
M
"T X S.DO NI

.
.
.
.
.
.
¢
.
by

1~ 111"
A0O0TI AYOXOH NO N

~OILIUAITTIOOV TIUDILAIAN
ADOTH AVIA NO N

90808°T X S.D NI
-—0I LPAITIADOY ITUDILAIN

........

.........
...........................

» .
...............

0000 T X 0008°'T X

4-50

SPU0ODas U} Wil Ildues SPUODPS Ul U1l dldues

Y Sy

' 906°' 90.° 00S° 08
. ] H H H

L

Ly 0-01
88088 °T X S.D NI
00Td dUOXO0H NO NOILL
—dIATIOOY TIUNIANLIDNOTI
9998 °"T X S.D NI

ADOC1IH AVIA NO

“~NOILYXITIADOY TUAILIYI

HdW 4€°9 :1d33dS
686T A'INC 2T :31lvd
2401 NO SHDUILIY J0 1S3L JYDULHT TIVY




s e ————— g

9000°'T X

SPUODES U} U] @ldues

Ce e tes
.

@080°T X S.D NI
20778 ITAJINW NO NOIL1lUY
~YAJITIODY ITUNIANLIDNOI

8088°'T X

SPUODAS Ul W)l @|dues

0000°'T X sZ¢ 0000°'T X
SPUODIS U} )] @jdues omu SPUODSS Ul su)] djdues
LI
®"0
906° 90.°' Q0S’ 0@E' 00T’ 0D 906°' Ba.' 005’ Q@E° @@T’
et Xgp T
: AL @6'- .3 p
.M o e .0“”
w. w ................. on-.o 3
Wikl 1:
w .um. m. ......... om ou
m .m. u\. ..... DU
RN S 1 IR AR Y A 26"’ Xw
b o ...
m. ..m ....... m. .......... o
w.w.. PR IO § TRTT AN AN S ST 1
HdW €2°'8 :Q33dS
686T AINL 2T :31vd

J2J01 NO SWOUIY 30 1S3

I1DUdNWI TIYY

00898 °'T X S.D NI
ADOIE CAUYMAOI NO
-NOI LUYXIITIOOY TUAILYU]

9900°T X §.5 NI
OT€E CAUMAOI NO NOILY
—UAITIOOY “IUNIGCNILIDNOI

4-51




eel°'T X

SPUOD®S Ul Ul @dldues

T X S.D NI

20000
207718 XTACIMW NO NOILUY

—AITTIDOUY “IUNIANLIDONOI

. -z
@0ee°'T X 2
SPUOCDIS U} d¢Ul] Bldues Dmu
. -y
naon
906° 00.' 0BS' 00E° 80T° ™ D
e xgr
"...."....u.....o...w...sm.. "....m....“o...m... wﬁ-'t1u
, : : : : . M0
i e N
: SunM
. Nl
ooOM
Ax
XD
]
-
o
|
HdHW £2°'8
686T AINC

Q301 NN SHDOYLY 310

0000°'T X

SPUCDIS ULl BU}]l djdues

) 4
.

006° @@L’ GOS° BBE°' 00T’
[ 4 A vy ' ry 4 i o 4 A
| A v - v H B M\
Pttt —t
R A R

:

0800°'T X

SPUODBS U] dU}] Bldues

L L L

006° 002" )
LR H R

+@33dS
2T :31va
ISTL 1IDUJUY T1vYy

IDAODI AITANOD TIvA

X S$.D NI 0000 00000T X SANAOL NI

98Te-
ADOTIE ITAACIW NO

=NOIIVEITIOOUY TUYEILY]

4-52




— e —— g

00" - Z o . ~ZC
P00 'T X z° N 8000°'T X TS
SPuUoODas ujl avwl] ajdues Dmu SPUOD®S Ul IWl] Ijdues Dmu
. -y . ]
08s 023
906° 00.° 00S° 00E° 00T’ 006° 00.° 00S°' 00E" @OT°
Pt XX F et XD
.M sm w-mltuu tee it ati e adg s} t U
o )
i 0'C-gmm ooM
@ - Mol n
z-7-90M XM
o x
d: :
oqal ] -
(=] (-]
av. — —
. D™ . -
@000°'T X Z .o 9000°'T X Z003 %
SPUCDRS U} BuU}] ®Bldues DMM SPUOD®S U}l W)l Bidurs Dun i
*Z - ‘u»
h nmMd
006" 90.° 005" 08E’ 00T’ oc DM
D S S B S S A A xzvo e
U A A SR P DU MR USSP R -
IRRE A AR A R Ve Lga W0
m...-m.... .ns. .w...on....m... “ue -am“ rmn
m....m....m....w...— m..... ..... m .—.loo .D1
m....w....m....m. H o3 R I R R ““W “x"
m..m .”. .m-. sessemrrsmiveBlb it Qm - D U
..m...... I IR I AT T I u“ ol
e LI ]
ec oM o
f o% 2
feed - et _ )
HdW €2°'8 :Q@33dS
686T AINr 27 :31vda
2J01 NO SHDUYLY J0 1S3l 1DUdHI TIvX
. _ . - - ———




. - D I

0006°'T X N.._m

SPUOCDAS ul 3ull oldues DMD

CNI

043

296" 0L 00° Goe oot XZY

: Lol N | A S S e -

......... m o m T“N

A S S B oo rmw
frosdonedensd o bl 00" 8- g i

H . e eredesagerenifec bbbt “nw

; ". ﬂ-.—.n o

: Servedos AP TOPIPIIY R Sy ““

AN e A 20"’ oM

...n Y o Y S A OOy S Da

SRTEIRIRLPER PP PR Y 3 T CIPP: PRUS TUPS PP 0'T !

. ol -

0000°T X z°N

Spucdag ulr vy} 0.—&‘6“ D“u

LI

U g

. @0S° 90E’ 0aT " -

A B A A xgr

.M...\u... .m....w...w... m-dttuu

-w.-... . ....w...wo.. r“”

.M. ..Wo...m... omolo 3

i sabeeciens ““u

................... Om - 08

nod

.......... ec’ X~

. » . . l

............. o

................. 26" |

(ISAIANITY) HAW vS°8
686T A’INC 27

[ ’ I r

eere’'T X

SPUOD3S U}l U] d1dues

—t

e

006' 08.° ©0S' B0OE’' 00T’

3
v 14
H H

.

0000°T X

SPUODIS Ul BU}] Bldues

:@33d4sS
:31va
D101 NO SWOUIY J0 1S3l 1DUdHI TIvdA

-
20D
y A
O M
R,
wod
o
X E
DD
= %0
- N1
e M
owr
armM
o0x
nNd
]
[
e
2
|
- DM
Z-0
L 1
oo
cut
A -
(=
XZY
]
-2
+ 0D
®»M
- I o
ad»d
L I Ny
90
]
or
2
o%
|

4-54




- ————

B0O°'T X

SPUODPS Ul dUl] B]ldues

ey Y

906' 002" 00S' QOE° 90T°

. . . .
e v et e e MORRCICN B RIS
. ] o v

®
a0
@GEB°'T X S.D NI

20718 ITAAINW NO NOIL1Y
~dITIOOY “IUNIANLIDNOI

9000°'T X

Ul] @jdues

9000°T X S.D NI
AD0TE JTIIAAINW NO N
—0ILYAITIOOY “IUDILAAN

(ISYINITA) HAW vS'8
686T A’INC 27T

0000°'T X

SPUODAS Ul 3auWl] dldues

0000°'T X

SPUODaIS Ul W1l ajdues

906 90.° @0S°' 008€° 00T’
bttt +——t—t

: H

+ @33dS
J1vda
D301 NO SHOULIY J0 1S3IL IDUdHI TI1uXd

@88T X SANNOd NI
IDAOCA AII4ANOD TIVA

4-55

X S.D9 NI 0000 00

20768
ADO0IE ITAAINWN NO

“NOILILSEITIADOY “TUUAIILY]

o— e

- -~y -




. L K . L 4K
9000°'T X 2Zc 0000°'T X ~Ze
oX oX
SPUODas Ul auwll ajdues OZm SPU0ODas U} aull ajdues OZw
. [} . (]
128 *28
moemm mso"rp @ssmm L"oomm moomq ¢ XXM womm msemn womm +om.qn moo% r XDr
M H . M H H : M H . D . : . H . M ¥ . . . a
: DD : s D
. 0O N Ne
® 0 . Xaks)
o ™M oom
oMM eNkH
som SXM
0% ]
% D ?
| ]
[} -t
0 0
] ]
. =DM . - ™ ©°
0000°'T X s2F 9000°'T X T ob &
SPUODBS Ul dUl] B3 ldues Dmm SPUODIS Ul aul] @]ldues Dnn
o A WX
0w = wMD
906° 9@.°' 08S° 00E° 98T’ 0E 906" 9@.° 9885’ 9c’ @eT’ DK
N S B B S S S A A xzd¢ et X%
. . H - L . \ Voo ofle B iemmuietans M LI
! W2z poree Pt L wa
s A ‘ 88" - -4
““” m.. PEPEIEL TP S . “xm
a : o0 >
“u m ......... L
M P & A | A A . [ ]
om m e o
ou .o ........... P S N
! H I U A SR | S R SV S 9% I

(ISAINTY) HdIW ¥S°'8 AIAdS
6867 A’INC 2T :-3Jlvd
O2J01L NO SHOYLY 40 JLS3IL 1IDUJUI TIvX




ROAD TEST DATA
TEST NO: 7 DATE: 12 JULY 1989
TEST SPECIMEN: ATACMS on LRP in a MILVAN and chassis.
PASS 1-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No visible damage to load.
PASS 2-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 2-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.58 MPH

REMARKS: Rear chock came out of position on left side. Repositioned and sent
on 30 mile road trip.

30 MILE ROAD TEST: No visible damage.

PANIC STOP TEST: Not performed.

PASS 3-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 3-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No vigible damage.

PASS 4-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 4-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No visible damage to load.

WASHBOARD COURSE: No vigible damage.
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TAPE CHANNEL 1 :

TEST

PASS
PASS
PASS
PASS

1, COURSE A
1, COURSE B
2, COURSE A
2, COURSE B

WASHBOARD COURSE

TAPE

TEST

PASS

CHANNEL 2 :

1, COURSE A

PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 3 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 4 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD COURSE

RESULTS FROM ROAD HAZARD TESTING OF

ATACMS ON LRP
DATE: 12 JULY 1989

LONGITUDINAL ACCELERATION ON FORWARD BLOCK

SPEED
MPH

PEAK VALUE DURATION
G’S MILLISECONDS
-1.22 149.77
-1.21 74.53
-1.19 135.55
-1.20 76.35
-.46 39.78

LATERAL ACCELERATION ON FORWARD BLOCK

SPEED
MPH

PEAK VALUE DURATION
G'S MILLISECONDS
-1.18 102.44
-1.21 107.31
-1.10 98.73
-1.14 74.15
-.20 16.06

VERTICAL ACCELERATION ON FORWARD BLOCK

SPEED
MPH

PEAK VALUE DURATION

G's MILLISECONDS
2.93 44.56
2.93 51.83
3.00 35.69
2.90 55.30
1.16 29.176

ACCELERATION ON MIDDLE BLOCK
PEAK VALUE DURATION
G'S MILLISECONDS
-1.21 121.08
-1.17 75.73
-1.16 131.58
-1.17 768.28
-.47 40.33

4-58

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G’S-SECONDS

AREA
G’'S-SECONDS




TAPE CHANNEL 5 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 7 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD CQURSE

TAPE CHARNEL 8 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD COURSE

TAPE CHANMNEL 9 :

TEST

- - -

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
WASHBOARD COURSE

SPEED
MPH

8.00
8.00
8.00
8.00

SPEED
MPH

8.00
8.00
8.00
8.00

LONGITUDINAL

SPEED
MPH

SPEED
MPH

LATERAL ACCELERATION ON MIDDLE BLOCK

PEAK VALUE DURATION
G'S MILLISECONDS
l1.81 78.06
1.97 70.79
1.82 215.33
1.83 150.49
73 54.44

VERTICAL ACCELERATION ON MIDDLE BLOCK

PEAK VALUE DURATION
G'S MILLISECONDS
1.05 80.15
-1.29 120.02
1.07 102.32
-1.26 137.19
-.14 38.60

ACCELERATION ON REAR BLOCK
PEAK VALUE DURATION
G'S MILLISECONDS
-1.14 139.90
-1.12 74.75
-1.10 78.26
-1.11 87.15
-.45 40.11

LATERAL ACCELERATION ON REAR BLOCK

PEAK VALUE DURATION
G's MILLISECONDS
-.02 88.08
-.09 111.87
-.60 125.16
-.70 113.46
-.15 21.04
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AREA
G’ S-SECONDS

- - - -

AREA
G'S-SECONDS

AREA
G’S-SECONDS

- ——— . - - ——-

AREA
G’ S-SECONDS




TAPE CHANNEL 10 : VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G’'S MILLISECONDS @’S-SECONDS

PASS 1, COURSE A 8.00 .89 26.05 .0130
PASS 1, COURSE B 8.00 .93 44.08 .0313
PASS 2, COURSE A 8.00 .86 28.06 .0137
PASS 2, COURSE B 8.00 .94 67.32 . 0485
WASHBOARD COURSE 8.00 -.59 AR 1221 L
NOTES:

#xx%%x: DATA NOT AVAILABLE.
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TEST NO: 8

RAIL IMPACT TEST

TEST SPECIMEN: ATACMS (four pods) on a flatrack.

TEST CAR NO: TTX 252005
CHASSIS NO: 5394
FLAT RACK NO:

LADING AND DUNNAGE

TOTAL SPECIMEN

BUFFER CAR (5 CARS)

IMPACT NO. END STRUCK
1 Forward
2 Forward
3 Forward
4 Reverse

DATE:

LT. WT. 74,900
LT. WT. 6,040
LT. WT. 5,000
WT. 21,000

Wr. 106,940

Wr. 250,000

VELOCITY (MPH)

4.29

6.38

8.43

8.

4-76

19

REMARKS

No shifting
No shifting
No shifting

No shifting

13 JULY 1989

POUNDS
POUNDS
POUNDS
POUNDS
POUNDS

POUNDS

damage.
damage.
damage.

damage.




- -

o
|
!
}
-
M

RESULTS

TAPE CHANNEL 1 :

TEST SPEED
MPH
IMPACT 1 4.29
IMPACT 2 6.38
IMPACT 3 8.43
IMPACT 4 (REVERSE) 8.19

TAPE CHANNEL 2 :

TEST SPEED
MPH
IMPACT 1 4.29
IMPACT 2 8.38
IMPACT 3 8.43
IMPACT 4 (REVERSE) 8.19

TAPE CHANNEL 3 :

TEST SPEED
MPH
IMPACT 1 4.29
IMPACT 2 6.38
IMPACT 3 8.43
IMPACT 4 (REVERSE) 8.19
TAPE CHANNEL 4 : LONGITUDINAL
TEST SPEED
MPH
IMPACT 1 4.29
IMPACT 2 6.38
IMPACT 3 8.43
IMPACT 4 (REVERSE) 8.19

FROM RAIL IMPACT TESTING OF
ATACMS ON FLATRACK

DATE: 13 JULY 1989

LONGITUDINAL ACCELERATION ON FORWARD BLOCK

PEAK VALUE DURATION
@’'s MILLISECONDS
-1.57 126.32
-1.95 125.89
-3.15 187.83
3.46 87.05

LATERAL ACCELERATION ON FORWARD BLOCK

PEAK VALUE DURATION
@’'s MILLISECONDS

20 13.83

18 14.58
-.19 13.46

23 20.84

VERTICAL ACCELERATION ON FORWARD BLOCK

PEAK VALUE DURATION
@'s MILLISECONDS
-.66 23.56
.73 48.33
1.28 37.96
1.88 42.35

ACCELERATION ON MIDDLE BLOCK

PEAK VALUE DURATION

a@’'s MILLISECONDS

-1.64 125.79

-2.03 115.82

-3.29 173.40

3.66 84.28
4-77

AREA
G’S-SECONDS

AREA
G’ S-SECONDS

AREA
G'S-SECONDS

- - -

AREA
@' S-SECONDS
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TAPE CHANNEL 5 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANNEL 6 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT ¢ (REVERSE)

TAPE CHANNEL 7 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANNEL 8 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANNEL 9 :
TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

SPEED

MPH

SPEED

MPH

SPEED
MPH

LONGITUDINAL

SPEED

SPEED

PEAK VALUE

RAIL COUPLER FORCE

PEAK VALUE

POUNDS

129536.39
178244 .11
220524.08
229603.06

PEAK VALUE

LATERAL ACCELERATION ON MIDDLE BLOCK

DURATION
MILLISECONDS

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON MIDDLE BLOCK

DURATION
MILLISECONDS

ACCELERATION ON REAR BLOCK

PEAK VALUE

a@’'s

PEAK VALUE

4-78

DURATION
MILLISECONDS

LATERAL ACCELERATION ON REAR BLOCK

DURATION
MILLISECONDS

AREA
G’S-SECONDS

AREA
POUNDS-SECONDS

- - - - -

5805.41
6461.98
6709.13
6902.23

AREA
G’S-SECONDS

AREA
G’S-SECONDS

AREA
@' S-SECONDS

—— = =




TAPE CHANKEL 10 :
TEST

IMPACT 1
IMPACT 2
IMPACT 3
IMPACT 4 (REVERSE)

TAPE CHANMEL 12 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3

IMPACT 4 (REVERSE)

TAPE CHANNEL 14 :

TEST

IMPACT 1
IMPACT 2
IMPACT 3

IMPACT 4 (REVERSE)

VERTICAL ACCELERATION ON REAR BLOCK

SPEED
MPH

PEAK VALUE
G'S

LONGITUDINAL ACCELERATION ON

SPEED
MPH

PEAK VALUE
a@'s

- ---

DURATION
MILLISECONDS

RAILCAR FLOOR

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON RAILCAR FLOOR

SPEED
MPH

PEAK VALUE
@'s
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DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

- - - - -
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.

ROAD TEST

TEST NO: 9

TEST SPECIMEN: ATACMS on a Flatrack
PASS 1-A OVER FIRST SERIES OF TIES:
PASS 1-B OVER SECOND SERIES OF TIES:
REMARKS: No damage.

PASS 2-A OVER FIRST SERIES OF TIES:
PASS 2-B OVER SECOND SERIES OF TIES:

REMARKS: No damage.

30 MILE ROAD TEST: No shifting or damage

PANIC STOP TEST: Not performed.

PASS 3-A OVER FIRST SERIES OF TIES:
PASS 3-B OVER SECOND SERIES OF TIES:
REMARKS: No damage.

PASS 4-A OVER FIRST SERIES OF TIES:
PASS 4-B OVER SECOND SERIES OF TIES:

REMARKS: No damage.

DATA

.10

.10

.10

.10

to

.10

.10

.10

.10

load.

MIN

MIN

MIN

MIN

MIN

MIN

MIN

MIN

DATE:

WASHBOARD COURSE: Two passes, load intact without damage.

4-92

14 JULY 1989
5.68 MPH
5.68 MPH
5.68 MPH
5.68 MPH
5.68 MPH
5.68 MPH
5.68 MPH
5.68 MPH




RESULTS FROM ROAD HAZARD TESTING OF

ATACMS ON FLATRACK
DATE: 14 JULY 1989

TAPE CHANNEL 1 : LONGITUDINAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE
MPH G's
PASS 1, COURSE A 8.00 -1.54
PASS 1, COURSE B 8.00 -1.08
PASS 2, COURSE A 8.00 -.97
PASS 2, COURSE B 8.00 -1.03
{ PASS 3, COURSE A 8.00 -1.33
! PASS 3, COURSE B 8.00 -1.00
PASS 4, COURSE A 8.00 -1.38
PASS 4, COURSE B 8.00 -1.04
WASHBOARD COURSE 8.00 .92

TEST SPEED PEAK VALUE
| WPH a's
PASS 1, COURSE A 8.00 1.55
PASS 1, COURSE B 8.00 -.79
PASS 2, COURSE A 8.00 -1.36
PASS 2, COURSE B 8.00 -.19
PASS 3, COURSE A 8.00 -1.58
PASS 3, COURSE B 8.00 .91
PASS 4, COURSE A 8.00 -1.66
PASS 4, COURSE B 8.00 .85
WASHBOARD COURSE 8.00 -.40

DURATION
MILLISECONDS

DURATION
MILLISECONDS

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE
MPH @'s
PASS 1, COURSE A 8.00 3.42
PASS 1, COURSE B 8.00 1.79
PASS 2, COURSE A 8.00 3.14
PASS 2, COURSE B 8.00 1.82
PASS 3, COURSE A 8.00 3.39
PASS 3, COURSE B 8.00 1.83
PASS 4, COURSE A 8.00 3.42
E PASS 4, COURSE B 8.00 1.83
WASEBOARD COURSE 8.00 2.3%
~ 4-93

.

DURATION
MILLISECONDS

AREA

G'S-SECONDS

- - -

AREA
@' S-SECONDS

AREA
G'S-SECONDS




TEST SPEED PEAK VALUE
MPH G'S
PASS 1, COURSE A 8.00 -1.49
PASS 1, COURSE B 8.00 -1.04
PASS 2, COURSE A 8.00 -.93
PASS 2, COURSE B 8.00 .99
PASS 3, COURSE A 8.00 -1.29
PASS 3, COURSE B 8.00 -1.05
PASS 4, COURSE A 8.00 -1.36
PASS 4, COURSE B 8.00 -1.07
WASHBOARD COURSE 8.00 1.08

TEST SPEED PEAK VALUE
MPH G'S
PASS 1, COURSE A 8.00 1.74
PASS 1, COURSE B 8.00 .03
PASS 2, COURSE A 8.00 .09
PASS 2, COURSE B 8.00 -.04
PASS 3, COURSE A 8.00 2.01
PASS 3, COURSE B 8.00 1.10
PASS 4, COURSE A 8.00 1.99
PASS 4, COURSE B 8.00 1.13
WASHBOARD COURSE 8.00 1.76

TEST SPEED PEAK VALUE
WPH G'S
PASS 1, COURSE A 8.00 -1.38
PASS 1, COURSE B 8.00 .95
PASS 2, COURSE A 8.00 1.37
PASS 2, COURSE B 8.00 1.01
7 PASS 3, COURSE A 8.00 -1.41
PASS 3, COURSE B 8.00 1.04
PASS 4, COURSE A 8.00 -1.48
PASS 4, COURSE B 8.00 1.0%
WASHBOARD COURSE 8.00 .32

4-94

! TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

DURATION

MILLISECONDS

TAPE CHANNEL 5 : LATERAL ACCELERATION ON MIDDLE BLOCK

DURATION
MILLISECONDS

- - -

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

DURATION
MILLISECONDS

-——— - - -

AREA

G'S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS




TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 8 :

1, COURSE A
1, COURSE B
2, COURSE A
2, COURSE B
3, COURSE A
3, COURSE B
4, COURSE A
4, COURSE B

E

WASHBOARD COURS

TAPE CHANNEL 9 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 10 :

. COURSE
, COURSE
, COURSE
. COURSE
. COURSE
» COURSE
, COURSE
, COURSE

L3 7 I B SR A
WD

WASHBOARD COURSE

LONGITUDINAL ACCELERATION ON REAR BLOCK

SPEED

MPH

OCmOOO»OOmEM®DD
(=]
o

PEAK VALUE

a's

DURATION
MILLISECONDS

LATERAL ACCELERATION ON REAR BLOCK

SPE
MPH

© ©®o®ow®ommodm®

ED

PEAK VALUE

@'s

-——--

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON REAR BLOCK

SPE
MPH

ODOOOO»D®»O®

ED

PEAK VALUE

a's
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DURATION
MILLISECONDS

AREA
G’S-SECONDS

AREA
G'S-SECONDS

AREA
G’S-SECONDS
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ROAD TEST DATA
TEST NO: 10 DATE: 20 JULY 1989

TEST SPECIMEN: ATACMS on M871 Semitrailer

PASS 1-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No damage.

PASS 2-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 2-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No damage.

30 MILE ROAD TEST: No ghifting or damage to load.

PANIC STOP TEST: Not performed.

PASS 3-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 3-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No damage.

PASS 4-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 4-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH
REMARKS: No damage.

WASHBOARD COURSE: Two pagseg, load intact without damage.
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 1 :

, COURSE
. COURSE
» COURSE
, COURSE
, COURSE
, COURSE
, COURSE
. COURSE

1
1
2
2
3
3
4

4

b 00 b» 0D OB

WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 2 :

, COURSE
, COURSE
» COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE

e LN N e

A
B
A
B
A
B
A
B
E

CHANNEL 3 :

1, COURSE
1, COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE
4, COURSE

- - NN N

WASHBOARD COURSE

RESULTS FROM ROAD HAZARD TESTING OF
ATACMS IN M871 TRAILER

DATE:

20 JULY 1989

LONGITUDINAL ACCELERATION ON FORWARD BLOCK

SPEED
MPH

O o®Oo®odoWmowE
(=4
(=]

PEAK VALUE
G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON FORWARD BLOCK

SPEED
MPH

OOODMODODOmOO®
[=d
o

PEAK VALUE
G'S

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON FORWARD BLOCK

SPEED
MPH

DOOOO»O®OO®
COO0O0OO0OO0O0OO
QOO0 OCOoOOOO

PEAK VALUE
a's
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DURATION
MILLISECONDS

AREA
G’'S-SECONDS

- .- -

AREA
G'S-SECONDS

AREA
G’ S-SECONDS




TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH @’'s MILLISECONDS @G’S-SECONDS

PASS 1, COURSE A 8.00 66 79.78 0351
PASS 1, COURSE B 8.00 -.69 72.41 0287
PASS 2, COURSE A 8.00 69 148.27 0229
PASS 2, COURSE B 8.00 -.70 67.47 0276
PASS 3, COURSE A 8.00 67 78.06 0341
PASS 3, COURSE B 8.00 -.69 67.75 0299
PASS 4, COURSE A 8.00 83 55.69 0223
PASS 4, COURSE B 8.00 -.68 65.05 0269
WASHBOARD COURSE 8.00 -1.13 61.57 0461

TAPE CHANNEL 5 : LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’S-SECONDS
PASS 1, COURSE A 8.00 1.72 179.54 0632
PASS 1, COURSE B 8.00 1.36 142.29 0657
PASS 2, COURSE A 8.00 1.34 99.31 0869
PASS 2, COURSE B 8.00 1.21 105.02 0719
PASS 3, COURSE A 8.00 1.78 269.65 0031
PASS 3, COURSE B 8.00 1.42 103.44 0882
PASS 4, COURSE A 8.00 1.65 414.93 0073
PASS 4, COURSE B 8.00 1.46 105.01 0918
WASHBOARD COURSE 8.00 1.57 86.01 0852

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED  PEAK VALUE  DURATION AREA
WPH 6's MILLISECONDS  G'S-SECONDS

PASS 1, COURSE A 8.00  -.91 107.20 0614
PASS 1, COURSE B 8.00 59 427.28 0359
PASS 2, COURSE A 8.00  -.85 105.28 0590
PASS 2, COURSE B 8.00 56 409.11 0445
PASS 3, COURSE A 8.00 86 125.98 0707
PASS 3, COURSE B 8.00 59 116.11 0480
PASS 4, COURSE A 8.00 85 147. 11 0842
PASS 4, COURSE B 8.00 66 113.88 0496
WASHBOARD COURSE 8.00 22 32.98 0041

{
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TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 8.00 62 234.44 0246
PASS 1, COURSE B 8.00 -.63 71.36 0260
PASS 2, COURSE A 8.00 64 94.58 0382
PASS 2, COURSE B 8.00 -.64 65.89 0255
PASS 3, COURSE A 8.00 63 86.69 0345
PASS 3, COURSE B 8.00 ~.63 85.46 0295
PASS 4, COURSE A 8.00 58 163.34 0310
PASS 4, COURSE B 8.00 ~.62 65.74 0242
WASHBOARD COURSE 8.00 ~1.02 63.00 0426

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G@'s MILLISECONDS  G'S-SECONDS
PASS 1, COURSE A 8.00 ~.45 87.45 0263
PASS 1, COURSE B 8.00 -.41 107.90 0286
PASS 2, COURSE A 8.00 ~.46 96.01 0309
PASS 2, COURSE B 8.00 ~.40 101.08 0263
PASS 3, COQURSE A 8.00 -.52 75.62 0278
PASS 3, COURSE B 8.00 -.39 109.06 0283
PASS 4, COURSE A 8.00 -.48 82.21 0261
PASS 4, COURSE B 8.00 -.41 106.07 0283
WASHBOARD COURSE 8.00 -.20 60.06 0069

TAPE CHANNEL 10 : VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’S-SECONDS
PASS 1, COURSE A 8.00 1.26 97.07 0718
PASS 1, COURSE B 8.00 1.02 86.21 0556
PASS 2, COURSE A 8.00 1.16 73.99 0571
PASS 2, COURSE B 8.00 1.02 77.77 0522
PASS 3, COURSE A 8.00 1.25 94.09 0706
PASS 3, CODRSE B 8.00 1.00 91.50 0551
PASS 4, COURSE A 8.00 1.20 84.65 0647
PASS 4, COURSE B 8.00 1.02 97.92 0891
WASHBOARD COURSE 8.00 1.01 78.79 0485
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TAPE CHANNEL 14 : VERTICAL ACCELERATION ON TRAILER BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G’s MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 8.00 1.48 36.29 0364
PASS 1, COURSE B 8.00 -1.38 20.75 0155
PASS 2, COURSE A 8.¢0 1.46 42.36 0438
PASS 2, COURSE B 8.00 -1.92 33.17 0455
PASS 3, COURSE A 8.00 1.69 48.03 0564
PASS 3, COURSE B 8.00 1.17 68.26 0564
PASS 4, COURSE A 8.00 1.56 46.57 0496
PASS 4, COURSE B 8.00 1.19 77.75 0585
WASHBOARD COURSE 8.00 1.32 49.11 0467

NOTES:
sexxs: DATA NOT AVAILABLE.
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PART 5

BLOCKING AND BRACING PROCEDURES
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LOADING, TIEDOWN, AND UNLOADING
PROCEDURES FOR THE LAUNCH
POD/CONTAINER (LP/C) FOR THE
MULTIPLE LAUNCH ROCKET SYSTEM
IN/ON TACTICAL VEHICLES
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SPECIAL LIEDOWN PROCEDURES FOR 'LOADING ONE
THROUGH FOUR CONTAINERS INJON A TRUCK, HEAVY |
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FORWARD SULKHEAD CN
SOMTRAILER,

e e v

INDICATES ADJUSTABLE
SCUFF SLEEVE ON WE STRAP
TIEDCWN ASSEMBLY,

INDICATES RATCHET CN WEB
STRAP TIEDCWN ASSEMBLY.

INDICATES FLOCR CF

S&F SEMTALR,
: R O
)
LIFT/TIEOCWN FITTING MER_S.
ARt ON CONTAING,
o -/ (D) smcmassematy 8 (20600). sEE THE DEAIL ON PAGE 10
SEWTRAILRR (@ W STAP TIEDCWN ASSEMALY (8 REQD). INSIALL TC ENCICLE THE

TWC [ 2) CONTAINRRS IN THE TWC-MIGH STACKS AS SHCWN,

(3) W STAAP TIEDCWIS ASSIMALY 14 1EQD ). [ EACH ASSEMBLY WILL CCNSIST
CFf TWC WEL STRAPS HOOKED TOGETHER ). INSTALL EACH ASSEMMLY TO
INCHCLEFCUE CCNIAINBIS, A3 SHOWN.  SEE GENBAL NCTE *&- CN
PAGE 2.

(D ws sAP THOCWN asSeLY (8 160D ). INSTALL IC DXTEND ACM A
TIEDOWN FITTING ON SIDE CF THE SEWTRAILE, OVER THE SCTICM CONe
TAINGS, TC & TIEDOWN FITTING ON THE CPPOSITE SIDE CF THE SEwi
TRAILR, NOTE POSITION THESE STRAPS WITH THE STRAP BATCHETS ON
THE SAME SIDE OF THE SEMITRAILIR. SEE GENBAL NOTE *N= CN PAGE 2.

() we smar 1EDCWN ASSEMMY (¥ REGD). INSTALL TO IXTEND FCM A
TIEDOWN FITTING ON SIDE OF THe SEWTRAILR, CVER THE CONTAINRS
1C A TIDOWN FITTING CN THE CPPOSITE SIDE OF THE SEMTRAILE.
NCTE: POSITICH THESE STRAPS WITH THE STRAP RATCHET ON THE SAmE
SIOE OF THE SIMITRAILE. SE: GENSAL NCTES “M* AND *N* CN
PAGE 2.

() WE STRAP TIEDCWN ASSIMALY : 1o REQD 1. INSTALL AT ANGLE SHCWN,
T ELTEND FRUM & TIEOCWH FITTING CN THE TC0 CONIAINR IC 4
1IEDCWN FITIING Ot Thi SIDE OF THE SEmITRAILB.  SEE GENERAL
MOTE s ON PAGE 2

REAR s (Ev

svnunes @D, D L av O
HAVE SEIN CMITHED FOR CIARITY,

racts | . FIGHT CONTAINERS
' PROJELT G 72540 5-3
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PAGE 2 l

GENERAL NOTES

TIS DOCUMENT MAS BEEN PAEPARED AND ISSUED IN ACCORDANCE Wit
AR 20-1.

WIS DRAWING COVERS PROCEDURES APPUICASLE 1O THE TRANSPORT OF it
LAUNGH POD/CONTAINERS ( LP/C ) FOR MULTIPLE LAUNCH ROCKET SYSTEM
(MURS ), INON TACTICAL TYPE VEMICLES. IF OTHER TYPES OF CARGO (TEMS
ARE TRANSPORTED WITH MAT SHOWN, ME TOTAL LOAD MUST B8 COMPATI-
SLE AND THE ADDED ITEMS MUST BE SECURED WITH WEB STRAP ASSEMBULS,
AS REQUIED 10 PREVENT DISMACEMENT DURING TRANSPORIATION,

OEMCTED PAOCEDURES APPLY 1O THE VEMICUES DESIGNATED HEREIN, MODIRIED
TO INCLJOE ™ME UNIVERSALLY APPLICABLE “TIE DOWN KIT* WriCH CONSISTS
OF THE NIE DOWN FITRINGS OR ANCHOR DEVICES, FOR INSTALIATION INVON
CARGO BEDS, AND WEB STRAP TIE DOWN ASSEMBUES, Ok MCOIFIED TO IN-
CLUDE A SPECIAL "CARGO TMEDOWN KIT™ AND WEB STRAP TIEDOWN ASSEMAUES.

AS APPLICABE 1O THE PROCEDURES SHOWN ON PAGES 4 THAOUGH 10,
WHENEVER POSSIBLE, A LOAD SHOULD BE CENTERED LATERALLY IN/JON CARRY«
ING VEHICIE TC PMOWDE FOR EQUAL ANGLE HOLD DOWN BY THE SECURING
WEB STRAF ASSEMBLIES., WHENEVER POSSIBLE, LADING SHOULD B POSITIONED
AGAINST ME FRRONT WALL OF Mt VEMICLE OR CENTIRED LONGITUDINALLY
INJON THE CARRYING VEMICLE BETWEEN RMME SEUCTED TiE DOWN RITINGS
TO 3 USED. HOWEVER, DUE 1O LADING WEIGHT, LADING LENGTH, LADING
CONFISURATION AND/OR LOCATION AND QUANTITY OF TIEDOWN ANCHORS
WITHIN MHE CARRYING VENICLE IT MAY 86 NECESSARY TO LOCATE MHE LADING
LONGITUDINALLY IN/ON A VERICLE AS SHOWN WITHIN THIS DRAWING T©
ROVIDE FOR PROMER TIEDOWN AND 1O ACHIEVE A MAXIMUM LOAD .

WED STRAP THDOWN ASSEMBUES MUST BE SECURELY HOOKED INTO ANCHORING
DEVICES ON THE TRANSPORTING VENICLE AND HAMLY TENSIONED. ALSO, WHEN
ONE ITEM IS UNITIZED TO ANOTHER, THE MOOKS ON A STRAP muST SE SECURELY
ENGAGED AND THE STRAP FIRMLY TENSIONED. EXERCISE CARE DURING STRAP
APPUCATION; AVOID TWISTS IN STRAP 1O THE EXTENT POSSIBLE ( IF TUME PERMITS )
BT INSURE THERE ANE NO KNOTS IN STRAP, ON ME TAKE-UP SPOOL OF RATCHET,
INSURE STRAIGHT LAY OF STRAP WHEN TENSIONING, THE TENSIONED SRAP MUST
FOMA AT LEAST ONE AND ONE-HALF COMPUTE WRAPS ON THE TAKE-UP SPOOL

OF THE TENSIONING RATCHET. TIE BACK THE LOOSE END OF STRAP AFTIR TEN-
SIONING 1S COMPLETED ( LOOSE END MAY BE FOLDED AND TAPED OR TNED 1O

THE TENSION STRAP IF TWME PERMUTS ). :

ADJUSTABLE SCUFF SUEEVES MROVIDED ON WED STRAP ASSEMALIES WILL BE LOCATED TO
MOVIDE A PAD WERE STRAPS PASS OVER SHARP EDGES OR RAKCHETS AND HOOKS ON
PEVIOUSLY INSTALLED WED STRAP TIZEDOWN ASSEMSUES. METAL PARTS OF A STAP
ASSEMALY SHOUAD Bf LOCATED 5O AS 10 AVOID CONTACT WiTh THE CARGO. IF
CONIACT CANNOT 0 AVOIDED, A SUITABUE ANTI.CHAFING MATERIAL, AS USTED
UNDER THE MATERIAL SMCIMCATIONS BELOW, MUST 8F POSITIONED MTWEEN T
METAL PARTS OF A STRAP ASSEMELY AND THE CARGO AND {F NECESSARY, TAMD OR
TRD IN FOSITION, IF THE WES STRAP TIEDOWN ASSEMAUIES BEING USED ARE NOT
ECIAPPED WITH ADJUSTABLE SCUFF SUEEVES A SUITABLE ANTILCHAFING MATERIAL, AS
USTED IN THE MATERIAL SPECIFICATIONS BELOW, MUST 8E POSITIONED SETWEEN ™E
STRAP AND ALL SHARP EDGES AND IF NECESSARY, TAPED OR TED IN POSINON.

CONTAINER DETAIL:

DUAENSIONS: 13°-10° LONG Y 41-1/2° WIDE 8Y 23° MIGH,
GROSS WEIGHT; = 5,078 POUNDS { APPROX ).

IF ME SDE RACKS FOR A SEMITRAILER ARt TO BE TRANSPORTED ON THE LOADED
AR, MEY WILL B STACKED ON THE TRAILER AND SECUKED WITH A SUFHCIENT
QUANTITY OF WEB STRAP TIE DOWN ASSEMALIES TO PREVENT LOSS DURING TRANS-
PORT, SIDE SACKS FOR THE METI AND MER2 SEMITRAILERS MAY BE POSITIONED
AGAINST THE FORWARD BULKMEAD AND SECURED WITh WED STRAP TIEDOWN ASSEM-
BUES, Ok INSTALUED ON TE TRAILERS IN THE APPROVED MANNER

1Tt LOCATION AND QUANTITIES OF THE DESIGNATED ITEM MAY BE VARIED 1O
SATISPY OMRATIONAL REQUIREMENTS, MOVIDED LOADING AND TIEDOWN PRINCI-
PUES SPECINED MEREIN ARE RETAINED AND A VEMICLE 1S NOT OVERLOADED .
CAUNION: CONTAINERS MUST NOT M STACKED MORE THAN TWO MIGH.

WHEN ONE WEB STRAP TEDOWN ASSEMBLY IS NOT LONG ENCGUGH TO SPMAN Tt
DISTANCE REQUIND, TWO ASSEMBLIES maY BE HOOKED TOGETHER TO GAIN THE
MNECESSARY LENGTN.

(CONTINUED AT RIGNHT )

MATERJAL SPECIFICATIONS *

: WEGBING, UNSVERSAL it DOWN, NSN S340-01-00%4997,
PN 1ies9500

ANTICHATING

)

!

| T 11 —— . CANVAS, SURIAP, TAPL OF ANY OTNEE SLITABLE MATEKIAL.
l MR com e . B 745%200-) (DUNNAGE LUMBER . FED SPEC mmer-TS1,

RO SML Frereai0S; SOMAMOL.,

¥ ADOINOMAL SMCINCATIONS THAT ARE APPUCASIE TC A SPICIAL CARGO

MOOWN KT* ARE MEFLECTED ON MGL 10,

[

" ARE SPECIFICALLY APPUCABIE TO WEAFON SUPPORTARESUMPLY OPERA-

. 1S ESPECIALLY APPLICASLE 1O THE LOADS DELINEATED ON PAGES 13

( GENERAL NOTES CONTNUED )

ONLY THE CARGO BODIES OR BEDS OF ThE TACTICAL VEHICLES HAVE
BEEN SHOWN HEREIN, TO MEVENT DISTRACTION FAOM THE DEUNEATED
LOADING AND TIEDOWN PROCEDURES, AND ARE SHOWN IN ISOMETRIC
O WITH TiE STRUCTURAL PORTIONS OMITTED AS NECESSARY 10
WAMOVE THE CLAMTY OF WE DEMICTED MOCEOURES,

SOME TIEDOWN METHODS WITHIN THIS ORAWING SHOW TWO OR MORE
REDOWN STRAPS CONNECEED TO ONE VEMICU NEDOWN AHTTING,
TS 1S AUTHORIZED AS SPECIAED MEREIN. ThE APPUED FORCES WILL
NOT EXCEED THE DESIGN STRENGTH OF THE FITING.

WIEN FOSSIBE, ALL OF THE HOWD-0OWN WEB STRAP ASSEMBUIES SHOULD
BE POSITIONED WITH THE STRAP SATCHETS LOCATED ON MiE SAmt SIDE
OF HE LOAD. THIS METHOD WILL AID IN REDUCING THE TIME M-
QUIRED 10 LOAD ANO UNLOAD A VEMICLE .

THE LOADS ON MGES 4, 7, AND § SHOW A “SPACER ASSEMBLY" POSI-
TIONED BETWEEN LATERALLY ADJACENT CONTAINERS. THE SPACEK
ASSEMBLY IS REQUIRED TO PROVIOE A SPACE SETWEEN Tr CONTAINERS
OR T™HE UFT/TRDOWN FITTING SRACKET, WHICH PROJECTS 3/4° OVt
MOM SIDE OF CONTAINER. TEr WE “SPACER ASSEMBLY" MAY BE
OMITIED FOR “EMERGENCY IC MOVEMENT® AND THE CONTAINERS
MAY 3E OFF-SET SO M LIFT/TIEDOWN:FITTING SRACIETS ARE NOT
IATERALLY ADJACENT TO EACH OTHER.

™ME LOADING AND TIEDOWN PROCEOURES FOR THE m985 10 TON TRUCK
AND THE MP9? 11 TON TRAILER, AS DELINEATED ON PAGES 11 T™RU 22,

TIONS. PROCEDURES, AS SPECIFED FOR BOTH OF THESE VEMICLES,
DEFEND ON THE USE OF A SPECIAL CARGO SECUREMENT KIT ( FLOOR-
MOUNTED DEVICES ) THAT HAS MEEN IMPLEMENTED 1O SPECIFICALLY
ENHANCE WEAPON SUPPORT/RESUPPLY OPERATIONS. ALTHOUGH THE
PROCEDURES SPECIFIED ARE SPECIFICALLY APPLICASLE TO WEAPON
SUPPORT/RESUPPLY OPERATIONS THEY CAN ALSO 8f USED WiTri OTHER
SEGMENTS OF MLRS LP/C SUPPLY TRAINS IF CARGD SECUREMENT KITS
ARE INSTALLED ON THE MP85 AND/OR M989 VEWICLES USED IN THESE
WAINS

CA%]QN: EXTRA CARE MUST BE TAKEN BY THE VEHICLE OPERATOR
VER) WHEN MOVING A (OCADED VEMICLE AND A LOAD UNIT
(STACK ) ON TME VEHICLE CONTAINS THREE MLRS PODS, AS SHOWN
ON PAGES 7, 13 AND 17, A 3-FOD LOAD UNIT CAUSES THE TRANS-
PORTING VEHICLE TO 08 HEAVIER ON ONE SIDE AND, THUSLY, MORE
UNSTABLE REGARDING VEHICLE TIP OVER. THE REQGUIRED EXTRA CARE

AND 17,
REVISIOHS ;
KEVISION NO ¢, DATEL JANUAK 198 DML OF: !

1. ADDING SPECIAL NEODOWN PRTCIOUE: FOr Tl PMLRE
P/ INON TRl TRUCH, MEAVY EXPANDED slhibiTy, 13 10N
MPEE, ANS THL TRANLER, MEAVY EXPANDEw MOMUT, 1 TON,
M,

2. UMDATED GENENAL NOTES, MATERIA. SPECIFICATIONS, AND
ORAWINGS FOMMAT.

SEN BT CM TR0
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JMGIAL NOTES: (702 LoaDS, AUCIES SHOWN UN JACES - TAGQUGH 13)

2.

OMNLY MAKXIMUM (OADE ARE SHOWN AQR THE /EMICLES ANOD/CR
TRARERS USTED 1M THE CHARY ol THE 41GHE,  THE MAXWMUM ‘RIANTITY
OF CONTAINEIS ‘N A WCAD 13 JASED CN THE “WICHT Luaif OF TNE
YERICUE ANO/CR ON THE SISE OF THE VEHICLE, it INE “LCAD
HANNPG SUBANCE ‘Ot ONE THIQLG:H HGHT TCNTAINERS® N
PACE ).

PAGES 4 THRCUGH 3 IHCAZ WMETHCDS F \CADING ONE T'aCUGH
SGHT ONIAINGS, ZUg "C THE ZIZE OF THE CINFAING, 3Gl
SONTAINAS 12 THE AAKIMUM QUANTITY THAT ZAN 18 LCAUD CN

A TIE. Y CSING THE AETHCDS THOCWN CM AGEE 4 TMICTGH
ANG TME CLCAD AANNING SUIDANCE 20T 1%+ ICUGH G HI
CONTAINARS® CN MGE ?, .CADS OF ONE TIRCUCH #Gil 20M=
TAINGS VAY JE ACHIEVED, THMESE METNCDS AdE AMPLICARE FCI ANY
TACTICAL VEMICLE AAVING A SUFFICIENT QUANTITY CF (1£0C\N
ATTINGS LCCATED ON THE SIOBWALL S O THE #LCCR.

THE 3EST METHCO CR COMBINATION OF MITHCODS SHCULD 8¢
SELICTEO FCR THE VERCLE BBING LCADED, THE METHOD USED witl
OEPENO CIV THE QUANTITY CF CONTAINGRS TO 3 LCADED AND THE
TYPE OF YBNCLE USED, ANY CCMBINATION CF THE LOADS SHOWN
CN PAGT 4 THROUGH & MAY IE USED WNEN LCADING A VEMCLZ.

URT/TIEDOWN ATTING MACKET.
BACKEF MOIICIS 3/4 QUT FROM SI08
OF CONTAINGR. SEE *NOTE@° CON PAGE 10

TYPICAL TACTICSL VEHICLES AND MAXIMUM LOAD PER YEHICLE
{ SEE “NOTE =B SeLOW |

TYPICAL TAGCTICAL YOWCLE MAX MIMAR CF CONIAINGS SEE TME LCAD <t
AND/CY TRARG NG 'N LCAD, iR YOPCLE CH- COMMNATION CF
LCAOED ¢ SEE "MCTEP® | Mcan weicHT umr, cr e LCAOS SHOWN

BELCW | 1E ARG AGE 1 S)

' .

TWCK, UGS, 2a102 : INE CONIAING AGE 4

iTEN, .ga AN 18 ! WEGHT umiT) i not !
3 .. ) i i
jTUKE, Zaucs, [ e coNTaNAy AGE 6 !
{TCN, wie i YHGAL LT ) !
. !
foregn, acan, WO TONIAINGRS s i

e 2 e d W o ; AGE 2
Tres, a \ GG 2T ) ; '
H 1
TRUCX, CARGT, 4 I mwe conramas AGE 3
TCH, 820 b Lrm 1o veneces
HES)

TIUC K, HEAVY SXPANDED FCUL CCNTAINERS MGE 3

u'c:uw, 10 TCN, M9/ LNEGHT wwil )

M

TRAILER, CARGOD, FCUR CONIAINERS PAGE 8

11 (CN (WEIGHT Wil )

SEMITRAILER, STAKE, F1VE CONTANNVERS PAGE 4 AND PAGE 3§

12 TON, w127 {WEIGHT Wil ) o8

PAGE & ANO PAGE ¥

ZEMITAALLER, 22-1/2 €1 GHT CONTAINERS MGE 8

TON, MmN L WEIGHT LUWmIT)

SEMITAILER, 4 TON, ELGHT CONTAINERS PAGE 8

man , (WD TO VENICLE

UZ€)

IN THE CHART ASOVE AND/TK AS SHOWN WIDUN THIS DRAWING

OTHER TYPES OF VENICEY MAY Ib USED IN UEu OF
CUMPLY WITH GENEML NOTE C* ON PAGE 2. SEE
ME LOAD MANNING GUIDANCE FOR ONE THAQUGH EIGHT CONTAINERS® CHART ON
MGE 9, SRCIAC LOADING AND THDOWN PROCEDURES COVERING | 1Y « LP,C UN
ON THE M93 10 TON HEAVY EXPANDED MCMUIT/ TACTICAL TRUCK AND ON M mi®
11 TON HEAVY EXPMANOED MOBILITY AMMUNITICN TRAILER ARE SPECIAED ON PAGES 11

42, NGTE THAT IF THE M98 AND M09 VENICLES ARE NOT EQUAPPED WITHS A SPECIAL
TGO THDOWN KIT*, THE (CAGING AND TIEDOWN MOCEDIRES SMCIRED ON MAGES +
THAU 9 WILL 88 USED TO SECLEE ) THAU - \P/C UNITS ON THESE VEMICLES,

STACKING PN, MATES WiTH

HOLE IN 80TTOM CF CONIAING
K10,

LOWR ralL,

FT,THOCWN AITTING ,




P aay e

N g

WHEN CONTAINRS ARE PCSITIONED SI0E-8Y-31D8, A
SAMCER ASIIMILY 15 SEQUIRED TC MCVIDE A SMCE
SOWENN THE CONTAINGS FOR THE LIFT/TIEDCWN FITTING
MACKEL, Wt MCIECTS 3/4° St nem Sioe a CON-
TAING, mucoummw;oumu:,
GENERAL NORE *O° ON #aGE 2,

AARING MICE, 1° X 4 X M°(2 QD).
NalL TO THE VIRTICAL PIECE W/d-gd MAILS.

VRTICAL HECE, 1% X 6° X 40~ (7 K2GD),

SOARING PIECE, 1° X ¢” X &~1/27 (2 R0Q0 ).
NAIL TO THE VIRTICAL MRCE W/3-4é MNLS,

TiE MICE, 19X 4° X @0 (2 REDD),
NAI 10 THE me PICE W/3wed
MAILS AT BACH END,

BOARING PIECE, 1° X 4= X MeV/2*
(2 8€Q0). WAL YO THE
VETICAL MECE W/=bd NARS

BEARING PECE, 1° X 4~ X 0" (2 RIGD),
NAIL TC THE VERTICAL MICE W/be NARS:
INDICATES FOUITION OF ANGLE MACE
ON CONTAINIR WHEN THE SMCR

. ASSEMELY 1§ IV POUTION,

\/’
ﬁz{ (APPROX}

SCACER ASSEMBLY A

THES ASSEMALY IS FOR USERETWERN ONE CONTAING MGH
LOADS, WHEN FABRICATING THIS ASSEMBLY FIELD CNECK
DHABVRIONS TC ASSURE THAT THE ANGLE BRACTS ON Tit
CONTAINGRS Wil FIT AS SHOWN ABOVE AND THE
SEARING MECES ON THE SPACIR ASSEMALY Will CONTACT
THE LCWER ANO UPPR BAILS ON THE CONFAINR, 3L
THE DAL ON PAGE 3 AND “NOX @~ ON THIS PAGE,

MIKCE, 1° X 6" X 12-1/2° (2 REQD),
M 1S VEBTICAL MECE W/Owdd NANLS,

SEARING PIECE, }* X 4° X 20° {4 RIQD). ™alL
TC TNE VIRTICAL MIOCE W/a~4d NAILS,

SBARMNG MICE, 2° X 4° X W° I RODD),
NAIL TC YRNICAL PIICE W/dee NAILS,

* BARING MECE, 1° X 4 X 4=1/2° (2 REQD ).
NAL TC THE VRTICAL MICE W/2-44 NAILS,

VETICAL NECE, 1° X 4+ X 73
(14820,

ﬂ:‘N&L 15X 4% X 80" (2 0EQ0 ), MNAIL TC THE VERTICAL
MACE W/t NANS AT JACH MO,

SUARWMG PUCE, 1° X 4 X W

12 8000), NAW TO "me

VIRTICAL JUCE Wkt LY mommmarn,

INOICATE, POSITION CF ANGLE BACE OW
10P AMD SCITCM CONTAINERS WiEN Tht

. SMCER ASSEMBLY 15 1N SOSITION,
z‘L (APPROX)

3PACER ASSEMBLY &

THS ASSIMILY 1S FOR UST SETWERN TWC CONTAING: WICH LOADS,
WHEN PARRICATING THID ASSIAMMLLY FIELD CHEC: DWMENSIONS TC
ASHRE THAT Tk ANGLL MACE ONTIE CONTAINGS Wit FIT AS
WICWN ABCYE ANG THE SRARING MECTS O THE SPACE. ASSIMILY
Wi COMIACT THE LOWE AND PP RARS Ors THE CONTAING
U TiE CONTANNER DETAL, ON PGZ 3 ANG WOTT @ = ON TS
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PROPOSED LOADING AND BRACING PROCEDURES
FOR ATACMS ROCKET POD/CONTAINERS
ON COMMERCIAL FLATRACK CONTAINER °

INDEX
ITEN : PAGE (S)
ISOMETRIC OF FULL LOAD PROCEDURES =----~-=ce-ceccececocmocax- 2
DESCRIPTION OF KEY NUMBERS --=v=--==ccesccocococcccoccccaman- 3
GATE DETAILS -====-=c-emeceecemeeaccccmcccccaccacencaaaan- 4-5

NOTE: This 5 page document delineates proposed outloading procedures

to be used for the shipment of ATACMS Rocket Pod/Containers when

loaded on Commercial Flatrack Container. The procedures as delineated
are to be verified by rail impact, road transportability, and shipboard
simulation tests prior to their approval for actual shipment.

Prepared during July 1989 by:

H U.S. Army Defense Ammunition
Center and School

ATTN: SMCAC-DEO

Savanna, IL 061074-9639
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— A A

10

11

12

13

14

-AND TOENAIL EACH END TO THE GATE W/2- 12d NAILS.

KEY NUMBERS 7/13/89 GM 817-88

CENTER FILL PIECE, 2°X 4°X 62-1/2° (2 REQD). POSITION A CENTER FILL
PIECE APPROXIMATELY 34° FROM EACH END OF THE LOAD AS SHOWN.

TIE WIRE, NO. 14 GAGE, 24° LONG (4 REQD). FASTEN EACH CENTER FILL PIECE,
PIECE MARKED 1, TO ONE STACK OF PODS AT TWO LOCATIONS BY LOOPING WIRE
AROUND FRAME OF POD, BRINGING ENDS TOGETHER, AND TWISTING TAUT.

STAKE, 4°X 4°X 15° (4 REQD). INSTALL THE STAKES INTO THE FLATRACK STAKE
POCKETS WITH A TIGHT (SNUG) FIT. NOTE: REFERENCE DIMENSIONS FOR A TIGHT
FITTING STAKE ARE 3-1/4° (ACTUAL) X 3-1/4° (ACTUAL). TOENAIL TO THE FILLER
PIECE, PIECE MARKED 4, W/2-10d NAILS ON EACH SIDE OF THE STAKE. NAIL
1-20d NAIL THROUGH THE HOLE PROVIDED IN THE FACE OF THE FLATRACK STAKE
POCKET AND INTO THE STAKE. BEND THE PROTRUDING HEAD OF THE NAIL OVER
AGAINST THE STAKE POCKET.

FILLER PIECE, 2°X 4°X 12° (4 REQD). CENTER ON FACE OF THE STAKE, PIECE
MARKED 3, AS SHOWN.

LOAD BEARING GATE (2 REQD). SEE THE °“LOAD BEARING GATE® DETAIL. CENTER
ASSEMBLY AGAINST END OF LOAD.

END WALL GATE (2 REQD). SEE THE °"END WALL GATE DETAIL°. POSITION

AS SHOWN SO THE RETAINER PIECES ARE LOCATED ON THE INSIDE EDGES OF THE
CORNER POSTS. NOTE: NAIL A 1° X 4° X 5° SHIM TO FACE OF EACH END OF THE
LOWER BEAM ASSEMBLY TO PROVIDE A UNIFORM FIT OF THE GATE AGAINST THE
CORNER POSTS.

STRUT "A°, 4° X 4° BY CUT-TO-FIT (REF: 22°) (12 REQD). INSTALL AS SHOWN

STRUT *B°, 2° X 4° BY CUT-TO-FIT (REF: 22°) (12 REQD). 'LAMINATE TO STRUT
“A* , PIECE MARKED 7, W/4-10d NAILS. 5

STACK UNITIZING STRAP, 1-1/4° X .035" OR .031° BY A LENGTH-TO-SUIT
(REF:19°-0°) (4 REQD). INSTALL EACH UNITIZING STRAP TO ENCIRCLE A STACK
OF PODS AS SHOWN ABOVE. RN L

HOLD-DOWN STRAP, 2° X .044 OR .050° BY A LENGTH-TO-SUIT (REF- 26°'-0°) _

(4 REQD). INSTALL EACH STRAP FROM TWO 13'-0° LONG PIECES FASTENED TO THE
TIEDOWN PROVISIONS ON THE SIDES OF THE FLATRACK AND ON TOP OF THE LOAD AS
SHOWN ABOVE.

PAD, STRAPPING, 2° X .044° OR .050 X 18" (8 REQD). PRE-POSITION THE PAD
BETWEEN THE HOLD-DOWN STRAP, PIECE MARKED 10, AND THE FLATRACK TIEDOWN
PROVISION AND SECURE WITH ONE SEAL CRIMPED WITH ONE PAIR OF NOTCHES.

SEAL FOR 1-1/4" STRAPPING (4 REQD, 1 PER STRAP). FASTEN EACH STACK
UNITIZING STRAP, PIECE MARKED ©, WITH ONE SEAL, CRIMPED WITH TWO PAIR OF

'NOTCHES.

SEAL FOR 2° STRAPPING (20 REQD, S PER STRAP). FASTEN EACH HOLD-DOWN
STRAP, PIECE MARKED 10, AT THREE LOCATIONS (SIDES AND TUP) WITH ONE SEAL
CRIMPED WITH TWO PAIR OF NOTCHES AT EACH LOCATION. FASTEN EACH STRAPPING

- PAD, PIECE MARKED 11, WITH ONE SEAL CRIMPED WITH ONE PAIR OF NOTCHES.

SEE GENERAL NOTE °"K° ON PAGE 2.

EDGE PROTECTOR, FOLDED FIBERBOARD (AS REQD). POSITION UNDER THE STACK
UNITIZING STRAPS, PIECES MARKED O, AND UNDER THE HOLD-DOWN STRAPS, PIECES
MARKED 10, AT POINTS OF CONTACT WITH EDGES OF THE POD'S FRAME.

5-9
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LOADING AND BRACING® WITH LOAD

AND ROLL PLATFORM® IN COMMERCIAL
CONTAINERS OF ROCKET POD/
CONTAINERS (RP/C) FOR MULTIPLE
LAUNCH ROCKET SYSTEM, FOR SHIPMENT

BY T/COFC CARRIER

@ 1z LOAD AND ROLL PLATFGRN: IS A CQAWMERCIAL PRODUCT. FGR
A SOURCE OF SUPPLY, CONTACT CONTAINER COMCEPTS, INC.,
1521 SGCSQN DRIVE, DOWNERS GROVE, IL eGle.  PHONE 1-312-

968-195,

ﬁ o LOADING AND BRACING SPECIFICATIONS SET FORTH YITHIN THIS
ORAV/ING ARE APPLICABLE TO LOADS THAT ARE TO BE SHIPPED BY
TRAILZR/CONTAINER - ON-FLAT-CAR (DCOFC) RAIL CARRIER SRVICE
THESE SPECIFICATIONS MAY ALSO BE USED FOR LOADS THAT ARE
TG 8€ JAQVED BY MCTGR OR WATRR CARRIERS, S&= GENGAL

NQTE "1 O PAGE 2,

4 Wt YOI TU SNEAT AR CEAS out S AL.

U.S. ARMY AMC DPAWING |
N

..... «3 SCr vvi
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., GULNERAL NOTLS

Inid JOCUM NT HAS BEde IPAKLE AND ISSUEC I ACCIBLGANGL With AS

7e0=1 ANG AVLCMINTS [M 243-300-0 Cwens 3.

™M SOCUMENT RAS LI $88PARL0 AMD AU TO IWeCAl & MBIAL Sk
vy " QUILOADING LIS OEMCTLE ntolite Ast

asrLiCASS TO Pt wlod AUNCR SOCKET SviTty #OCY LT QD /CONTAINS

Mo Ty SURMIOA NE SRt 1O CONIAIME NIMIN MARS it 80°C Witk

ST COmPOra NN,

sOs DETans OF Tt 20CKET POO COnIaAIACR, ST L8 Ay MiSIIS COMMA NG

ORawInG PO, 13037900,

CONIAINES Diaal PEIONS <=e=130" LONG SY 61-172° WIDE oY 3
i

CACES MIGH] omrmneemenend, 378 POURCS IAPPRO). .

CLASS A ERALCEIVE, AND A COAST GUARD CLASS €,
e CURCAIING PECCIOLALS SFECIFID MEALIN CAN ALSO M CHuLe fon
10 Sribend N8 CF 11 DLACTID CONIAIME Wik N LY ABL LOATLD wilds
AN U wenrCle 1) 1A PR KD DIFFLBLINILY 3Y NOML NCLATLIG TIWAN B
1100 DESIG A D ity Dok DRAWING TTTLE,

T LOAD AS SHOWN 6 BASID ON A 4,700 POUND 20°<0” LONG BV §'-0° wide
Y 270 MIGH INFEBMCOAL COMMERCIAL CONIAINER Wil INBIDE Diaal NBION
OF 19°-4° LOMG BY W° wiDL &Y 93° riGH, Mt LOAD 13 DXLSIGMED FQR
TALLL/CONIAIN R -QON-FIA ICAR (TACOFQ) SPMENT, HOWEVER, INE LOAD
A3 OE3IG MNED CAN ALIO 8 MOVED BY OGS SLRFACE MmODES OF RANSPORT,
NONGE: Olnit CONTAINGES OF THE SAME DISIGN CONFIGLRATION CAN

o sto,

WHEN LOADING Pt CONTAINEES, THEY ARL TO € POSITIONID 3043 10
ACHIEVE TIGHT LOAD (NGHT AGAINST T FORWARD SLOCKING ASSTMLY).
ALTHOUGH A TOTAL OF OME AND ONE-HALP INCHES OF UNSLOCKLD e, .
ACRCES THE WIO T GF TNE LOAD SAY IS PERMITIED, LATERAL VOIDS WITHIN

T™E LOAD ARE TO 85 iiAD TO A MINIAUM, DXCESSIVE SLACK CAN OF Etpimi -
NATID FAOM A LOAD BY LAMINARING ADDITIONAL MECES OF APRROMIAR
PICKAESS 1O Tid SHL MECES ON ThE CORNER RETAINER PRECTS. MNAK
LAQH ADDITIONAL MECT TO THE PitL MECT W/é APPIOPRIATILY 3I2(D

NAKS. ADDIBONALLY, DBE PRCKNESS OF ThE FILL PECTS MAY B ADNERD
AS EOWRID §O FACIITATE VARIANCE I THE LERG T OF THE LOAD AND

[Le YW VY, Lo [}

DUNNAGE LLMAEE SACIFILD IS OF NOMINAL 5128, POR EXAmrit, =B &
oA TEEIAL £ ACTUALLY 374 NICK BY Sl 7 WIOE AND 7° K o~ mafliiag B
ACTUALLY 1=0 7207 S=177~. wok. P L

WIEN STEEL STRAPAING § SEALED AT AN END-OVES-END AP JOINT, A
MiNtmm OF ONE 30AL Wl (WO PAR OF NOTCHES WiLl 88 \SED. A
mitisaum OF TWO SEALS, SUTTED TOGLRUR, Wil TWO PAIR OF CBIM/S

268 SEAL WL OF USED TO SEAL TNE JOINT Wit A CRive TY? SEALLR B
SEING USED. L£FES TQ THE “STBAP JOINS A® AND “STRAP JOINT §° 0CTANS
O PAGE 3 FOR GUIDANCE, . .
PORTIONS OF Tt COMNIAINER DLPICTED WITIIN THES DRAWING, SLQ AS Qe
OF TIE SI08 WALLS, MAVE NOT BEEN SHOWN Iy Tht LOAD vitw FOR CLASITY
PUAPQRAS

DL NEIONS * GIVEN FO8 SUNPAGE PRCES O ASIEMOLILS WRLL 8E raw
CUCELO MIOR TO THEIL ASSEMILY AND INESALLATION I it COMME
MOUIREMENT QITED winiie Nt AIEAY OF DLPLOBIVES MammiiLT 4C Asvry
WHEN I SUPME T MOVES &Y TRARLA/CONIAIN QM-S \ATCAR (T/CCPC).
SRCIAL 1/AGFC NOTLS FOLLOW,

L A LOADED CONTAINRS AT 0¢ O & OWNISE EQUIFED WITK TWO
SOGE ASSEMLES Wil N SEING MOVED I TOPC SEAVICE,

3, THE LOAD Lini¥ OF & T/CCFC RANCAS a8 T NGT 3§ DUCIIDED, NOS
wits A CAS 8L LOADED SO WAL Dl TUCK UNDES OME EAD OF B
au-um THAN ORE HAY OF DR LOAD Linif FOB ThAS

me iTEm B A OCE

ICONTINULED AT MGHT)

MARRIM SPECIFICATIONS

A eteenneas. (58 7433001 IIUNNAGE LUMEIE) AR FID SMC
ameie?st,

| s remseary 15 SRC PWoteetld, .M.
» D SRC QRewaany,
A0 Y00 NAWCI ~ LBPISTHIAnM A, PARNT A NOING .

4L Y TN
AU e $10 SNC MOS0 TV ¥ BOLID P L ORD),

(GLIARAL NUIS COMTIINED )

M, DURING WNTRASTATT AND 08 IHESSTAR MOVES BV mQTOR CaRRiR, A ROMER
CHAZSIS MOUY LD FLAT HC RAKLS MiST 81 LMD FO ML CLLDE VIOWA NON OF
ONE U mUSE ~wiiC T LAaw- ArrtiCASU 1O ML STAR Ca SEATLS INVOLVED,

N, COPMEESION 1Q ML IIC CQUIVALLINTS: Olad PEIQNE WiTIUN THE DOCUME ot
ARt DI PRELIED W INCHES AND WRIGHTS ARt OXMRESILD i POUNDS. Wil N
AECIS3ARY, Sit L TNIC EOUIVALE NTS MAY 8 COMPURD ON Tt BASES OF ONE
W LAUALS 25. s ANL ONE POUND LQUALD 0. 454K 6.
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INDICATES DAAGG NG
FACIUTY HOUS N

22/C FRAME (JOCAED
ON AFT END OMaY ).

SPECIAL HANDLING CUIDANCE

1. CONIAINGE SIACKING FOR OUILOAUING PAPCMS, e v
A. W LPFLS CONAINGE SHOUD B MACID AS CLOBELY AS PCESBLE - - & -~ O,

W3 VEETICAL ALG NMVE NS Wil v AOWE> CONTALNER, ©

WIEN STACAING THESC CONTAINERS, CARS MUST BE EXESCILD 1O * "2 - © ‘
WORE THAT THE INTIRLOCKING HOUES INTIR BOTTOM OF T ..~ - ..
COPMAIME SKIS AUGN CORMEILY WITH T INTLLLOCKING R N
NG One It 1OP OF Tt CONTAINES FRANE, THIS WiLL PRECLUDE
DAMAGE TO TN 3KIOS AND INGLAL MCRER FUNCTIONING OF Rat
COMAIN IMERLOCKS,

3 CONIAINS Ot CONIAINER STACK MANDUNG .
NOTES, (1) MATIRIALS MANDUNG EQUIPMENT (M) B INTENDED TO

.

. OMLY APFEOVED AND APPSOPRIATELY SIZID Mt WILL AL LEED FOR

MEAN COUPMENT, SUCH AS FORKUST TRUCKS, CRANES, HAND G

TRUCKS, BOLLRS, BOLLER ASSEMBLIES, SUINGS, AND SPRLADES
Aans, THAT CAM L ASLD TO MANDLE THE DEMCTED CONTAINGRS,

) PECAURONATY HANDUNG TCHIMIOLES NORMALLY
AL OVED OR AS SACHED FOR Bt TYIE OF COMMODITY .
W OLVID Wikl 88 QesisviD.

MANDUNG T DENCIED CONTAINGSS,

¥ HANDUNG 1 ACCOMMLEMED Wit A FORKLIFT TRUCK, T CON- A,
TAINEES SHOULD £ MANDLED FRCM A SI0f PCEBITION ONLY. CARE

ST of EXEACISED week b sNBEOTING THE FORKS LUPDER THE CONIAINGR

TO MEVENT DAMAGE TO T8 CONIAINES SY TieE FORK TINES OR THE [ N
FORKLIT PACKAGE GUARD, ADOITIONALLY, THE FORK TINES SHOWD

o PACIU UNDES 1ME COMTAINEE STRONGEST ARLAS, Al 3, Ny

VARAAL FRANE af MOLRS BIARMEADS LOCATED MEAZ P LONGITLINAL,

CNRE OF it CONLAMINER,

Ml MRl Chaviangs LALLM, R

HOR: 108 LAS 10 LOADING THE LOAD AND BOLL MATT Ol 1NIO Tt
CUswd 2Cias CONEAINER, ST THE FOIWASD EAO OF Tt LOAD AN
SOLL MATFOMM In Tt OFEN [ND OF Tl CORMMERCIAL CONIAINES
AND INSTALL APPROPMATILY SI2ED 4° BV LA N ORas WIOTH MATRIAL
UNDES Tl 864D OF 114 LQAD AN BOSL MAIFOM UNTIL Pl MAT-
$OMa & UVL HOUZOMALY,

LOAD Bt COMAINIES O COMIAINES STACKS BY FIST (ASEISING
WHE S48 32105 4N Tt CI NTEL SKI0 NOLOEES D0 Tiet LOAO AND SOLL
RABOM, WML < arD G Pt MLAR SLIDS INIQ
PE QUILIDE SRID HOLOERS OGN THE HATORM,, NOTT: Bt AFT ND

" TS COMAIMIAS aiST 0L PCRITIONMD AT THE FOTWARD (0D OF
LOAD 400 SOU MABCRM, . * :
ALY Wt $1ACK UNTIZING STRAP, NOL FIIRIOARL AN
NI ING aaTESIAL atB T 81 0 1ALLLD UNDIE I STRAPS AS ALL
PN OF CONIACT Wit Nl CONTAIN It |

{ COMTIIMLL AT MIGHT)
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C L AL MNILNG Cutang CONTIND )

: m THE CENTER FILL 7EQXS. POSITION THE CENTER FiLL PECES SO

THAT TMEY ARE SLPPORTID BY WME TOP SIOL OF THE FORK POCKET
(TUNNEL ) ON THE LOAD AND BOUL PLATFCEM, wilt TEE i CENTER

U Biaa MECES TO THE CONTAINS ShANE.
- NDXT, LOAD AND UMITIZE THE EEMAINING CONTAINEES BNV THE MANGES

DUTAUED IN MARAGAANE 38 AND IC AT LEFT,

APPLY THE HOLD-DOWN STRAPS, PCBITIONING SRERSQARD ANN-CHAFING

MATERIAL UNDER THE STRAPS AT ALL POINTS OF CONTACT Wil Tt
TONTAINERS,  GAUTION: THE HOLD-OOWN STRAPS suST M INSTALLED
T CARE SO AS NOT 1O HAVE EDGE-TO-EDGE COMIMET WAk FNE

* STACK UNITIZING STRAFS.
. POEMMION THE FORWARD BLOCKING ASSEMBLY 1N THE COMMERCIAL COM-

TANER. LIFT THE BAR END OF THE LOAD AND ROLL MATFORM wiTh
AMPROPRIATELY SIZID miE UNTIL OMLY TIE ROLLER CONTACTS Tiet
COMMERCIAL CONTAINER FLOOR (REF: 4 ), ROLL T PLATFORM INTO
Tt COMIAINER UNTIL 1T CONTACTS THE FORWARD BLOCKING ASSEMSLY.
SET THE RLAL OF TE PLATORM ON THE COMMIRCIAL CONTAINER FLOOR,
INSTALL TE CORNER BEUTAINED PCES AND FILL MATERIAL AS NECZSSARY,

UNLOADING Rl LOAD AND ROLL PATFOMM PROm TE COMMERCIAL CONTAINER,

THE LOAD AND 20LL PLATFCRA MAY 8L UNLOADED LEING THE REVERSE
OF Tt sl DHOO DETAILED IN 3G AOVE,

THE LOAD AND R0LL MATFORM MAY ALSO B UNLOADED BING a
VEMICLE WITH AN APPROPRIATILY SIZED WINCH. FIST, BEMOVE Tinf
OLARS BIIAINES MUCIS. ATIACH W wWiNO' 1O ThE D-8ING ON it
AR OF T LOAD AND SOLL MATFORM, MAISE THT PLATFORM UNTIL
18 BOLUIS JONIACTS Rl COMmMBCIAL CONTAINES FLOCR, aND PUALL
WO CIMNAISE 1afl IMHC. N WIS il . VORCY . AT, CAm O
W AL R AR UsY TORALLY Ouit W0 1t CUMAMLRCIAL COMIAIMG .
SET BLOCKING UNDER THE 2EAR ENL OF TG PLATFORMm, AND UNLOAD
T MES COMIAINRS, (LBING APFROPRATLLY SIZIL aeil
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ETRIC_VIEW

«
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KEY NUMBERS
(D rORwaRD SLOCKING ASSEMaLY (1 12QD ),
@ L;oaa:um 20U PLATFORM, LOADED (1 REQD ), SEE THE DETAWL ON
[/ [

(@ comnes sranes mECE (2 00),
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- ¢ -
) . .
' L
INDICATES A SEAL FOR TE SPCIAL NOTE:
' HOLD-DOWN SThAFS, THE SEALIS) LSED TO FASTEN THE HOLD-OOWN STRARS TO
! LCAD AND ROLL RATFORM THOOWN ANCHOR SHOWLD 8E
A LOCATID A MINIMLM OF 18° ASQVE TNE PLATFORM OtCK,
»
INDICATES A SEAL
FCa MM PAD,
) .
JTEDOAN OETAIL
WO SEALS, WTTD
TOGETHR, WITH
ONE SEAL WITH TWO PAR OF CRIMPS
WO ea OF EACH SEAL,
NOTCHES.,
STRAP JOINT A
METHOD CF SECURING A STRAP JOINT 8
STRAP JOINT WHEN USING
A NOTCH-TYPE SEALER, METHOD OF SECURING A
STRAP JOINT WHEN USING
A CRMP-TYPE SEALE,
BILL OF MATERJAL
LLmaseR UNEAR FEET 80OARD FEET
rxe " 1)
< | smee sSTAMING, 2° X .30~ 128 MQD————td L85
SEAL, FOR 2° STRAPIING - pry T S uss .
STEEL STRAPPING, J=1/4° X .035° Of .Bi~— 00" QD= 2 L3S
SEAL FOR 1-1/4° STRAPPING cmcmmmcmeee  § M QO 172 LBS
wn' MO, U GAGE e cm—— 8° QD= ML
FERBOAND ANTICHASING MA TERML v AS I OD——e NIL
LOAD AND TOU AATFORIM et | L QD—{, 933 8% .
LOAO AS SHOWN
Tome QUANTITY WUCHT ( APPACR )
mME AT - 4 20,312 A
DUNNAGE 2,010 WS
COmmiaCing CONIAIN Rem—ne | cmcmem cmecvaan 4, 00 WS
TOTAL MUCHT —omeceamemmomec e e 37, (28 W83
. . 5-16




ISOMETRIC viEw

®©®0 060 6606

® e

M S §348-00-980-9277 )
L brdle Fhcke

KEY NUMBIRS
CENTER FilL PECL, 2° X 6~ X o6° (3 REQD ), PCBITION ON THE FORKLFT TUNNEL

HOLD-DOWN STAP, I° X 050" X 28°<0- LONG STEEL STRAPPING (¢ QO ).
WS IALL LACH STRAP FROM TWO 14°-0" LONG PHCES, :

SIAL, 2° (24 BIQD, ¢ &F AP ), DOWBU CACH SIAL, DXCEPT THOSE
WD TO MCLAL R PADS, PRCLS mARKED (4) . SEI GLNIAAL NOTE “n- ON
MGE 3.

MO, STAPAING, 2" X 060" X 24 (8 QD). MEPCSITION THE PAD METWEEN
N STAPAING, PEC Mma2rED + AND R LOAD ANO 00LL RATFORM
HIDOWN BOVSION AND L wilh ONE PAN OF CRIAPS..  SEE Dt
*THOOWN DETAN..OMN PAGL S,

FRESAOARD ANT-CHASING MATEAIAL (AS E£CD ), MACE UNDER STRAPPING AT AL
POING OF CONTACT WiTe TiE COMIAIMRS,

W wWes, NO., 4 LALL WIBL, ¢ LONG (¢ BOU ). wirt 1O $Orm & LOOP
ANQUND & NORIZONIAL Fanat MEmBtl OF A CONTANNIE ANG Tl CRNRLE R
G, MO mascid . GMNG ENDS TOGEMNR ANG TWisT TS,

A0 WML, SIAR, 1-14° X g0 (5 .E01° OF A UM Be-10-30
(02F: 200" ) (6 HQD) WSTAL Y0 ENCRCLE Rl CONIAINIRS IN ONME STACK.

SEAL, t-3/c (6 MQD, 2 MB 3T0AP). CRUMP (ACH SIAL WMITM TWO Pan OF
owars, S GindsAL NOTT “N- ON MGE 2

5-17




| l«’&‘é" /j‘,Lcd,

3-5%ea=f) £ 3

Gyide Lock, ¥ 5 S

T e

Lt A
FORWARD BLOCKING ASSEMBLY

CORNER RETAINER PIECE —
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NLRS PODS SECURED ON LOAD AND ROLL PLATFORM (LRP)
AND BLOCKED INSIDE STANDARD CONHERCIAL CONTAINER

AFTER REHOVING CORNER BLJICXS AWD ROLLING QUT LRP,
NLRS PODZ ARE ACCES3IBLZ FOR DIRECT SIDE HANDLING
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N

THO 6K FORKLIFTS PERFORN ENTIRE UMLOADING OPERATION
AND LOAD TRAILER HITH THE FOUR PODS IN S HINUTES

.
PSS

OB3ERVERS VIEQ EAPTY LAP JUST PRIOX TO BEING ROLLED
JICK INTQ COHMERCIAL ERD 9PENING CINTAINER

5-20




